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ABSTRACT 


Over the past two decades, social, and technological 
changes have impacted the field of acute padiatric care 
such that it now serves a smaller proportion of the 
population, encounters more complex cases, Supports more 
highly trained pediatric specialists and tends to hos- 
pitalize children less often. The health service sector, 
challenged to respond to such changes, requires the sup- 
port of an information base regarding the pediatric 
poptiLeatitoncanderis.pacternseor putilization. hese, plan-— 
ning information needs constituted the impetus for this 
Svuay. 

The data bases from which the pediatric-specific 
information was derived consisted of all PAS separation 
abstracts generated by Alberta acute care hospitals from 
1971 through 1980/81, Alberta hospital Annual Returns for 
the same period, and census data for 1971, 1976 and 1981. 
The methodological strategy was to undertake a descrip- 
tive investigation of pediatric per-capita utilization 
patterns in Alberta, over time, while differentiating 
levels of utilization relative to intensity/complexity 
through the use of levels of care categories. Several 
analytical methods were employed to examine pediatric 
UbitizZatlponat COMGPEGVRReTaL, RdESEoLel, candi regional 


levels of aggregation. Patterns of patient movement 
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were examined from both community-based and provider- 

based perspectives. Finally, patient movement patterns 

were used to estimate the proportion of utilization which 
could be attributed to tertiary level care. 

UnewsalienG results of this descripvive investigation 
include: 

ie Pediatric utilization rates «of Alberta whospital esor— 
vices declined substantially between 1971 and 1980/81. 
(Patient-day rates dropped by more than 40%). 

OAC eoseulunea nll spectrum Of —senvLee Que ruLany, 
Secondary and) primary care) experienced Power Util — 
Zavion Taces tham did areas With partial spectrum 
services. 

eg) Patientaumovements tended to establish a natural pabc— 
tern of regionalization for acute pediatric care 
which was becoming more pronounced over time. 

4) Children from the Grande Prairie region were nearly 
as Makely to receive pediatric care outside their 
home region as they were to receive care in the 
Grande Prairie Tegion. 

5) Based on commitment indices, it appeared that the 
University Hospital in Edmonton and the foothills 
Hospital in Galgary functioned as the Major peciatric 
tertiary referral centers in Alberta. The Alberta 
Chatdrents Hospital did mot, manifest similar referral 


center characteristics during the study period. 
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Bee bore 980/8lenanpre<imately 45,000 (15e)ecr pediatric 
patient-days were attributed to tertiary level care. 
Assuming 85% occupancy, these days were estimated to 
"reguire!' 145 tertiary care pediatric beds in 
Alberta. 

Results of this investigation were entirely descriptive 

ang) Webern TroelevVvanteonty= to, the +1971 =-91980/09) timenperiod. 

On the basis of these results, recommendations for policy 


CONStageracienswenanturther,. research were offered. 
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CHAPTER I 


INTRODUCTION 


The Canadian health care delivery system is being 
challenged to respond to rapid medical and technological 
advances, altering patterns of utilization, and increas- 
tig (inanieteas CoONnSstraines. Within thas milieu of chance, 
Farsighted planning is needed to guide the evolution of 
the system toward a configuration which engenders effect- 
ive and efficient provision of health services. Such 
planning requires information regarding the current system 
of delivery so that the new and developing modes of ser- 
vice can be rationally integrated into the system at large. 

Many facets of the health care delivery system are 
undergoing evolutionary changes and are therefore having 
to plan responses to these transformations. One facet of 
particular interest to many Albertans is that of pediatric 
care. The pediatric sector, as with any other health care 
sector undergoing metamorphosis, therefore, requires an 
Hnformatian base From which to’ launch its plans “ror res-= 
ponse to that change. In response to this need, an 
examination of selected aspects of pediatric services and 
Ger lization pacvcterns, for the title Period Teom 171 ta 


1981, was undertaken. 


1.1 Nature of the Problem 
There have been a number of social and medical changes 


over the last two decades which have influenced patterns of 
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Dedvacrevescetvice delivery *and wtilazation. Such transtor- 
mations included changes in the population structure, 
changing patterns of pediatric morbidity and changing pat- 
Berne Of pedtatrie practice (Pless, 1974). With vegqard to 
the population, the children of the "baby boom" in the 
nineteen fifties and early sixties were older and passing 
beyond the "pediatric" age groups. By 1976 for example, 
the widest section of the Canadian population "pyramid" 
Waseat the 15 to 198year aqe. group (OUellet, 1979). uith 
regard to pediatric morbidity, communicable diseases were 
coming under better control (Robinson and Clarke, 1980), 
likely due to school health and immunization programs. On 
tne other hand, medical and technological advances began to 
increase survival of otherwise fatal conditions, giving rise 
to newly recognized aspects of morbidity in areas such as 
neonatology and congenital anomalies. With regard to pat- 
terns of Practice, the wtnereasing specialization of Medicine 
had extended into the field of pediatrics such that pedi- 
atric surgeons, pediatric anesthetists, and similar 
subspecialists began to develop areas of expertise. In 
addition, patterns of practice were changing in response 

to increasing concern regarding the apparent mental and 
emotional trauma experienced by children being hospitalized 
(Shore, 1965). As a result, efforts were made to limit 
hospitalization trauma by shortening hospital stays, avaia— 
ing unnecessary admissions and designing child centered 


environments for hospitalization (Bongiovannz, 1965; 
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Robinsom and Clarke, 1980). 

In a capsule, it appeared that in the early nineteen 
eighties, as compared to the early sixties, the field of 
pediatric. acute care served a smaller proportion of the 
population, encountered more complex cases, supported more 
highly trained pediatric specialists and subspecialists, 
tended to hospitalize children less often, and tended to 
be more concerned for the mental health of hospitalized 
children. Given these changes, a movement for the assess- 
ment and reorganization of health service delivery for 
Children has oained public recognition and appeal acrass 
the country as well as in Alberta. 

With respect to Alberta, the Alberta Children's Hos- 
Gutcalein Caloary has recently —comsolidated pediauric 
services, to some extent, in that city and has expanded 
services to offer a range of ambulatory services and 
psychosocial support services. In Edmonton, the Northern 
Alberta Children's Hospital Foundation is supporting and 
encouraging the concept of centralizing pediatric services 
ity a Specialized facility. Whe Poundatiron feels that such 
a facilivy Wold dttract Highly trained personnel ang pro- 
vide a needed tertiary referral and teaching center for 
pediatrics (Bain, 1979; Duncan and McCoy, 1979). 

Assessments of current service delivery and proposals 
for service reorganization both require the support of sub- 
Stanctial intormation bases so that rational cemparisons and 


decisions can be made. With regard to pediatric services, 
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volumes of utilization data were available but they had not 
been analyzed or organized into a comprehensible information 
base. Information which would be necessary in planning for 
a possible reorganization of pediatric services would in- 
clude: 1) a profile of the Alberta pediatric population and 
its disease experience, 2) patterns of hospital use and 
ELenGSwinsutllizatvonmovers time, 5) Variations in pattornc 
of use among regions and demographically disparate areas, 

4) patterns of referral and patient movement across regions, 
and 5) varying iantensity of use or need as implied by levels 
of care. These planning information needs constituted the 
impetus for this investigation. The information needs were 
viewed from a methodological perspective. Consequently, an 
exploravory amalysis of pediatric Utilization data Was 
undertaken to translate the data, through descriptive stat- 


IStLGS, Ghte Meaningrul anforhation. 


1.2 Purpose and Objectives 

The purpose of this investigation was to explore pat- 
terns of Utilization of acute hospital pediatric Services 
in Alberta, with particular emphasis on patterns of Use 
relative to levels of care, so as to develop an information 
base for planning the future of pediatric services in 
Alberta. The information base was founded on a ten year, 
197 {eto 198), longitudinal, analysis Of pediatric ucilaze.— 
ion data and age-sex adjusted population data. In order 


to develop information which would be valuable to the 
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planning process, the following objectives were established: 


1. 


To identify the level of acute care hospital ser- 
Vicesiitnlizarvon bY thenAlbertasped#atric 
population, and its sub-populations, and associated 
trends in utilization over a ten year period. 

To identify and compare district and regional 
utilization rates over time from e "community- 
based" perspective. 

To identify patterns of patient movement from both 
community-based and provider-based perspectives. 
From the latter perspective patterns of use relat- 
iveute specific hospitals: or hospitalegreups would 
be determined. 

To identify and compare disease specific patterns 
of utilization with a view toward developing 
comparisons of utilization by levels of care based 
On Mdvaqnastiesqrotiprngs. 

To estimate the extent of pediatric service utili- 
Zattonein Alberta, subichycouldépe classifiaea as 
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Issues related to pediatric services can often be dis- 


torted by the emotionalism and enormous public pressure 


generated by various interest groups which tout the altruism 


ot scares tor Sick chaladren. Rational discussion oft the 


issues then tends to become clouded and the situation 
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becomes politically sensitive. Given such a scenario, a 
well documented information base is a prerequisite for 
rational decision making. The: inherent value of the 
information base in decision support is dependent 

upon the degree to which it can operate as the objective 
balance to subjectively weighted social, political and 
economic factors. 

A sound information base is also valuable in its 
potential role as a baseline from which to forecast future 
resource needs. The planning process for resource allocat- 
ions, for example, is judiciously begun by examining past 
patterns of use and apparent need. Direct examination of 
need would of course be most valuable and desirable. Yet, 
without clear definitions and valid measures of need, 
information regarding utilization provides the closest 
approximation. 

This study is also considered significant from a 
methodological perspective. Actual utilization patterns 
for one specialty service--pediatrics--are to be quanti- 
tatively analysed. Such specialty specific analyses are 
recognized by several authors as a valuable step toward 
understanding the components of composite utilization 
patterns (Studnicki, 1975b; Toll, 1982). The use of 
population-based measures to calculate per capita pediatric 
utilization rates enables meaningful comparisons among 
districts and regions within Alberta. Patient origin- 


destination analyses will bring to bear a variety of 
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utilization determinants such as patient preferences, geo- 
graphical factors, and physician referral patterns, which 
are not easily examined or accounted for through other 
analyses. Finally, the estimation of tertiary care needs 
contributes an added dimension to the traditional analyses 
of utilization patterns. The added dimension is the recog- 
fLcron, tau Ubilizacion, of hospital resaurces occurs at 
varying levels of intensity which are relevant to planning 
the provision of service. 

To the author's knowledge, this type of investigation 
has not been conducted for pediatric acute hospital ser- 
vices. The investigation could however be considered a 
COMNpeSsSi Le Of Previous Work in utilization in that 1b draus 
experience from other studies (Paine & Wilson, 1975; Raasok, 
is7o eechbopald.. (902.5 oll. 1987) to lapplystouped@atrircs. 
For this investigation the combination of quantitative and 
Gualitative analyses of past utilization patterns was 
intended to aid in: 1) assessment of feasibility of re- 
Gilonalizing, pediatric services, and,2) planging ter 
cost-effective and efficient allocation of resources, 


Datticliiariy. those for wtertiary care. 


1.4 Assumptions and Limitations 
This section outlines the assumptions and limitations 
which provide the groundrules and boundaries for this 


investigation. 
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tea. 1 ASsumpeLons 

The following assumptions are prerequisite to the 
study methodology. 
1. ‘he Alberta tealth care system functions as a "closed 
system." This assumption connotes the exclusion of Alberta 
residents who were admitted to non-Alberta hospitals and 
non-Alberta residents who were admitted to Alberta hos- 
pitals. The secondary assumption is that the above 
exclusions would have little impact on the overall patterns 
Stuer Zao Low. 
2. \lhe study areas can be meaningfully divided into 
mutually exclusive and exhaustive geographic areas. The 
Sxistino,generaleospitalediotricts (GHDS) are apprepriate 
Loy such eogeegraphic divisions... In addition, GHbs (cam be 
aggregated into larger regions which are consistent with 
patient movement and referral patterns. 
3. It is possible to differentiate between three levels 
of care, each representing a relative degree of complexity 
and intensity of service. The levels of care, primary, 
secondary and tertiary, are successively inclusive such 
that sberctiary Care, the most complex and intense Level of 
care, also subsumes primary and secondary care. 
4. The basic needs of the service population, within 
each level of care (primary, secondary, and tertiary), 
are approximately equivalent. 
De nes tertiary Jevelvot care, characterizeadsby hiol 
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are very resource intensive and therefore have great 


implications for resource allocation planning. 


Ietec SoLinmtcaclons 

The limitations listed below are the methodological 
and data related restraints associated with this investi- 
gation. 
lou bine PedLatric utilization data and: census deta vere 
obtained from government sources. Verification of data 
reliability and validity was therefore not possible. 
However, because these data were routinely subjected to 
Gualicy ecentrol checks, this Limatetion was mov con— 
Sidered to be of major consequence. 
Zo mecouoLlLaAcvon Of the sUtLlizZauLon Catasic euconp lex sana 
voluminous task. Consequently, the most recent data 
available were over two years old. 
3. By virtue of using Professional Activities Study (PAS) 
data, the number of individual patients cannot be identi- 
fied. Instead, the unit of analysis is separation episode. 
Patients with repeated admission-discharge episodes could 
therefore inflate the number of separations above the 
number of actual patients. 
ae POcacvoneot atlehu origin Was coded: DYEPAs according 
to Mesplcal district. ihe PAS definition onmdis trict 
Patience Orugin, rather Chan a point Location of “origin, 


was therefore adopted for this investigation. 
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oe 6©(MMe@SCUuUpS or Uns IMVvestigation aia net demand’ an 
exhaustive examination of all diagnostic categories which 
@eseriped  pedvavrive MOrbidivy. ~Sixteem Specific categories 
were selected, based on relatively subjective criteria, for 
detailed examination. 

6. The ten year time span of data limited the homogeniety 
of some diagnostic categories over time in that the diag- 
nostic coding system was revised twice during the ten year 
period. 

7. Population data were available only for the census 
Veers 1971, 1970 ana 1361." Consequently. poplilavie;n 
estimates had to be used for interim years. 

8. Analyses were exclusively oriented to descriptive 
statistics and as such, were only expected to demonstrate 
associations, not to provide evidence for causal infer- 
ences. 

9. The investigation was limited to providing information 
regarding past pediatric utilization. Because there was 

no basis from which to evaluate utilization, no assessment 
was attempted with respect to the appropriateness of the 


Usvel of pediatric Utilization. 


Ves DeTinition of Terms 

Nien OllLouing definitions provide elariticavion Tor 
terms used in this investigation. 
1. Actite Pediatric Services: refers to both qiagnostic 


and treatment endeavors involving hospital inpatients who 
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are Under 15 years of age, excluding newborns. Services 
rendered to pediatric outpatients are not included. 

2. Averageibength af Stay (CALGS): is the average number 
of days accumulated by pediatric patients who were separ- 
ated from the facilities under study during a specified 
Hime period. It is caleulated by dividing total pediatric 
patient days by the number of pediatric separations for a 
Speciirve toimne period. 

3. Levels of Care: are conceptual categories which rep- 
resent relative degrees of intensity/complexity in the 
service and care of impatvents. “The terns sprimaby,, secend— 
ary and tertiary are used to denote three relative levels 
of service or care. When applied to diseases the three 
categories represent varying levels of care typically re- 
quired for a given disease. Primary level care requires 
the provision of a large number of basic services; tertiary 
care requires uncommon and highly specialized services 
while secondary care requires more than basic services but 
not highly specialized services. When these descriptive 
categories are applied to hospitals, they represent vary- 
ing levels of service which a hospital is equipped and 
Starred) to peavice (loll, 1982, op. 12-135). 

4, Patient Days (DAYS): are the total number of days 
spent in hospital by pediatric in-patients during a 
specified time period. 

feePationt Destination: de the acute care nospical to 
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6. Patient Origin: is the hospital district in which 
the pediatric patient resides. 

7. Pediatric Population: trefers to all children under 
the age of fifteen as determined by a federal census ofr 
as estimated by intercensal year interpolation. 

8. Separation (SEP): is the discharge or death of a 
pediatric inpatient. 

9, Service Population: refers to the age-sex adjusted 
census population of a particular area. Provincial of 
hospital district service populations are equivalent 
the age-sex adjusted census populations for the province 
or the hospital district respectively. However, the term 
is used somewhat differently when it is applied to hos- 
pital service populations. In this case the service 
population is not associated with a specific geographic 
area but represents an age-sex adjusted "population" or 
number of persons which could be described as potential 


users of the hospital under study. 


1.6 Format of the Thesis 

The text of this thesis has been divided into five 
chapters. The preceding introduction constitutes 
Chapter I. The foundation for the investigation is devel- 
oped through a selective review of the literature which is 
contained in Chapter II. Chapters III and IV provide the 
methodology and the discussion of data analyses respect- 
ively. A summary, a synopsis of major findings, and 


resulting conclusions are presented in Chapter \V. 
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CHAPTER II 


PeSPERGITIVESREVTGW OF THEVEDTERATURG 


The purpose of the literature review is te provide a 
contextual foundation for the research objectives and toa 
describe the theoretical antecedents of the research 
methodology. The review is divided into five components: 
Wwatdescription af the conceptiial model of pediatric 
Utilization developed for this investigation, 2) a present— 
aevOnmahad GLSsoussion of Gdetverminants af Utilization sand 
Dedvacrle witliczattonean parbecular, 3). a oresentacion ame 
diecussiom of Classification methods and thern applications, 
Ajea revicw Of Parlenu Orlgin—destination stucires, 


and 5) a summary. 


2.1 Conceptual Framework 

Most issues can be viewed from a variety of perspect- 
ives. In the case of a research question, a delineated 
perspective from which to view the problem is a fundamental 
step in the attempt to investigate the question and inter- 
Dreteuice rel arsdetingings wea ho Uti Zeta onsor i pedtatric 
services has been investigated from various perspectives 
but none has become a commonly accepted theory of, or 
Spptcaon tO Pediatrics Upilization. §Congruent Wain the 
processe oa; theory evallitian, the Titeraluresstiliieseems to 
be focused on the development and linkage of concepts into 


models. Unfortunately, none of the models Were expressly 
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developed for pediatric Utilization. 

A conceptual model was therefore developed for the 
DUrpOSeS Of Chis MnVestigation. Fliwasmintenmded ta conform 
to Churchman's idea of dynamic systems (Churchman, 1968). 
It is a generic type model, a synthesis of other models 
relevant to hospital use in general. In its generic form 
it can be applied to service specialties, including pediat- 
Tics. The transferability of the model from generic to 
specific areas of utilization was based on the assumption 
that, tne, 1tumdamental concepts of Whaliwzatirion and their 
linkages were universal; while it was the determinants of 
specific utilization patterns and their relative influences 
which "specialized" the model. The model which was devel- 
oped Was intended to be Useful in: 1) providing an overall 
system perspective, 2) illustrating various relationships 
Uithemethe syscem, sj) provicing aitramevork tilt which to 
organize existing information and literature, and 4) provid- 
Inguanwasic: With WhLeh tor interprou findings. 

The model was developed from many sources but was most 
heavily influenced by the work of Jeffers, Bognanno and 
Bartlett (1971), which offered a consumer market perspective 
of utilization; and of Andersen and Newman (1973) which 
suggested a social systems type perspective of utilization. 
The composite model for this investigation consequently 
included the major Conceptual factors of heed, demand, 
supply, environment and their intersection, utilization 


(see Figure 1). 
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FIGURE 1 


CONCEPTUAL MODEL OF HEALTH SERVICES UTILIZATION 
APPLICABLE TO PEDIATRIC SERVICES 
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UTILIZATION 


D = DEMAND: SERVICE REQUISITIONS 
N= NEEDS PRESENCE OF DISEASE 
> = SUPPLY» ACCESSIBLE RESOURCES 
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In essence the model recognizes two levels of deter- 
minants, individual and environmental, each representing 
a level of research and thinking regarding utilization. 
For example, some studies focus on characteristics of the 
imdividual whichsinftluence utilization (Colle sand 
Grossman, 1978) while others focus on aggregate population 
characteristics (Jeffers, Bognanno and Bartlett, 1971). 

The individual level of determinants is divided into 
three components; determinants related to need, demand, 
and supply. Individual determinants of need relate to 
the presence of illness or disease and include such factors 
as vulnerability or susceptibility to disease, intensity of 
existing disease, and health status. Individual determin- 
ants of demand relate to requisitions for service and are 
imrluenced by *such factors as concepts ef ana attitudes 
toward health, and family support resources. Individual 
determinants of supply relate to the accessibility of 
resources to the individual and are influenced by such 
factors as proximity of residence to care facility and 
ease and cost of transportation. 

The environmental level of determinants is also 
divided into three components; determinants related to 
need, demand and supply. Environmental determinants of 
need include such factors of disease prevalence in the 
population and disease virulence. Environmental deter- 
minants of demand include such factors as social norms 


and social or community support systems. Environmental 
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daterminants of supply include such factors as the economic 
Milled, the.~political milieu, and the extent of diagnostic 
and treatment related technologies. 

Accaroingse los thesmodel uli lizationy then 15.4 function 
of, or the intersection of, the interactive influences of 
need, demand and supply, both on an individual level and 
broader environmental level. The actual nature of inter- 
action among need, demand and supply is however not 
understood and is therefore illustrated simply by the 
intersection of circles or spheres of relevance. 

Ine thes follouing sections, the major conceptual con- 
ponents of this model are discussed in relation to the 


literature. 


221.1 Need 

The concept of need has been defined and discussed in 
many ways. Many authors describe need for health services 
as the health services a physician, or other health profes- 
sional, Considers thac a person or popllatzon tought to use 
VArrow, 1963" (Bouldang,., 1966; Feldstein, 1967;\Mecotravic, 
1978; Soderstrom, 1978). Donabedian (1973) offers a moder- 


ated definition by suggesting need be considered as any 


disturbance in health and well-being, as perceived by either 


the individual or a health professional. Andersen and 
Newman (1973) seem to agree with Donabedian's view by rec- 
OONLZing twa, aspects of “illness devel,” ome as perceived 
by the individual and the second as evaluated by a physic- 


ian. Jeffers et al (1971) however, termed such patient 
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Other authors tend to minimize the role of health 
professionals in determining need by arguing that need 
tS actually socially derimed in terms of relative. rather 
than absolute, socio-economic situations (Boulding, 1966; 
faele, 1973). Still other authors retreat from the con— 
cept of need in favor of the view that manifest demand 
for health services is a proxy for need (Maynard, 1979; 
Stone, 1980). Fuchs (1968) went so far as to argue that 
the concept of need was too imprecise to be of any 
analytical value. This may be true in the sense that 
need is too ambiguous for valid measurement but this 
should not negate the validity of the concept itself. 

For purposes of this investigation, the operational 
definition of need for health service use is: the pre- 
sence of illness or disease as determined by a health 
Care professional. The use of the word disease in this 
operational definition should be interpreted liberally as 
to include altered states of well-being (Antonovsky, 
(SSO) thestole of thesancdivididal (or thesparencs ean 
recognizing need is not included in this definition. It 
can therefore be considered as a "medical" definition of 
need. The individual or parental role is instead seen as 


one of generating demand through "wants" for service. 


231.2 Demand 
Much of the literature on demand for health services 


is written by economic thearists (Arrow, 1963; Evans, 1974; 
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Grossman, (979; Newhouse, 1975; Vertinsky « Wyeno, 1973). 
It is unlikely that the actual care-seeking behavior con- 
Forms to the laws of classic market economics due to major 
UMNeeTGalheles, Such as tine Stochastre mature af iviness and 
the uninformed, or dependent, consumer, which are not 
accounted for in the well-defined economic model 
(Denabedran, 1975).8sHowever, the comeept of wdemand as 
generally recognized in the literature as a component of 
Utilization. The definitions of the concept however are 
as varied as those for need. 

Demand has been described as being manifest when a 
person approaches the medical system requesting care 
(souldino. Ge, Eooper, 1974). Hawever, as Ulich one 
concept of need, two perspectives emerge; one of patient 
generated demand and the other of physician generated 
demand (Stoddard & Barer, 1980). Feldstein (1967) recog- 
nizes the two perspectives by describing "initial" patient 
generated demand, and subsequent "derived" demand result- 
ingetcoMm tne pNYsicClan's action. “The cenccal conriusion 
regarding definitions of demand is that researchers have 
frequently failed to distinguish between demand anda 
Veulizacuon (MacDonald, 4902). heldstein (3967), ror 
example equates demand and utilization, for purposes of 
analysis. The conceptual deficiency of equating utilizat- 


ion and demand is that unmet demand is ignored and 


overuse is unquestioned. 
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The confusion regarding the nature of demand is 
deepened by the use of demand as a proxy for need, as 
noted previously. Jeffers et al (1971) attempted to 
Raven Pols eDOLICEDYEaALGuLnG that semarnd enon medical 
services was a market behavior related to consumer 
"wants," rather than an identifiable, unique quantity 
of medical services. Need on the other hand, was an 
Unique quantity of service which was related to bio- 
logical and psychological health as perceived by expert 
medical opinion. The concepts of need and demand as 
described above, could not be equated or used inter- 
changeably because of their inherently different nature; 
demand being a "functional market behavioral relation- 
Shipla@enters=et al. 1974s P6.5/).and need boing an 
identifiable quantity of service. 

The operational definition of demand for the con- 
eeptual model in Figure 1 is: health care services 
requisitioned by the patient, or the patient's parents. 
The role of the physician is excluded from this concept 
Of demand, ,bUL. is included in, the overall, model via the 


need concept. 


Zed OLD DALY, 

Supply is another concept which is borrowed from 
classic market economics and as such, 2s “che concep cuad 
companion of demand. As with demand however, it is 


unlikely that supply influences utilization or consumer 
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behavior, in accordance with the laus of classic econo- 
mio supoiy -CAcrOUs = 1900s "CULIlTS & este 1979 ).0 “lt as 
Sons. Gurrrouly eco cdrspute that tne Level of Service 
supply influences service utilization in some fashion 
(Soderstrom, 1978). Limited supply for example, could 
Mico wells ovol, le LS the mechanism and iAmpect. of 
supply on utilization which are not clearly understood. 

The concept of supply relevant to the health system 
US O7 ten discussed im the literature in terms of, or in 
Pelavcionmeto, lresource alilocaciom. and distribution, and 
the resulting effects on utilization (Anderson, 1976; 
Maynard, 1979; Office of Health Economics, 1979). Per- 
haps one of the most notable areas of discussion is that 
of hospital bed supply. Several researchers demonstrated 
that increased local bed supply was directly associated 
Utcheinoreasea focal WtLlizatian (Anderson, 1974; Roemer, 
1961a; Roemer, 1961b; Rosenthal, 1965}. A debate then 
arose regarding the reason for this association; whether 
it was spurious in that some antecedent factor was caus- 
ally related to both supply and utilization or whether 
the association between supply and utilization was causal. 
Harris (1975a & 1975b) addressed this issue by using path 
analysis to compare the alternative explanations. His 
research supported the causal, rather than the spurious, 
association. 

for pUrpases of this investigation, and’ its conceptual 


model, supply is defined as the amount, type, and level of 
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resources available and accessible to the patient. The 
term resources should be loosely interpreted to cover, 
health care personnel, facilities, beds, and related 
Sefvices. Such a broad definition was established so as 
to include resource allocation and distribution under the 


Mibracror supply. 


2.1.4 Environment 

The concept of environment is included in the model 
to represent dimensions of influence on utilization which 
are beyond the level of the individual patient. It rep- 
resents the physio-demographic, societal, political, 
economic, and organizational factors which influence need, 
demand, supply, and ultimately, utilization. 

This second level of influence is discussed in the 
literature in terms of systemic or petvasive factors which 
affect mot only the individual but the population as a 
whole. Andersen (1976) noted that some research examines 


+ 


characteristics of individual patients, with respect to 
utilization, while other research examines aggregate 
population characteristics. Andersen expands this aggre- 
gate perspective to develop a "social systems" model of 
hospital utilization which includes a set of social, 
demographic, and economic variables. Andersen and Newman 
(1973) also recognized the influence of aggregate factors 


on utilization by including "characteristics of the health 


services delivery system," in addition to "individual 
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SSLOcmuneMlG: OmeUutlazauron." in ched pamodel. solitary, 
Harris moted that Nnospitalization was a "“secral as well 
as a medical phenomenon" (Harris, 1975b, p. 229). Con- 
sequently, his model of utilization included aggregate 
characteristics such as a population's demographic and 


SOCLOSecoOnoMmic characteristics. 
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Utilization is a function of need for health ser- 
vices, demand for health services, and supply of health 
Service specources., Tints, functiomal relationsiie as 
illustrated in the conceptual model as an intersection 
of mesd, demand, and supply. More precisely, utilization 
represents need and/or demand for health services which 
is met by the supply of available resources. The model 
therefore connotes and recognizes that not all needs or 
demands are met by corresponding resources. Some needs 
for service, such as scoliosis, may go unrecognized and 
therefore not supplied with appropriate care. These 
Situations are represented by the portion of the need 
sphere which is not intersected by demand or supply. 
Correspondingly, demands which are unneeded in the medi- 
cal sense and remain unsupplied, such as megavitamin 
therapy for example, are represented by the portion of 
the demand sphere which is not intersected by need or 
Supply. In addition, the model represents surplus or 


idle supply by the unintersected portion of the supply 
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sphere. this may be an important feature of a model 
UiLenMeapplaes tO DEGLatric Utilization in unat cme 
declining pediatric population, and the decreasing 
tendency to admit children to hospital may have resulted 
in supply surpluses with respect to pediatric care re- 


sources such as pediatric beds. 


2.2 Determinants and Patterns of Utilization 

The literature regarding determinants of utilization 
is extremely varied. Authors approach similar variables 
From many different perspectives and reach a wide range of 
conclusions. The conceptual model, presented in the pre- 
vious section, has therefore been used to categorize the 
PIterature wince a COMesive format Tor discussion. It) should 
be recognized however that not all the literature fits 
figatlysinco the category im which Lt Ls arscussea., Wins 
arises primarily because the determinants are presented 
and discussed, for the sake of simplicity, as independent 
factors when, in fact, they are unlikely to operate indep- 
endently. Unfortunately little is known about their 
interdependent relationships (Rosenthal, 1964, p. 8). A 
notable exception is the work of Ro (1973) which examines 
interaction effects of age, sex, and race. It is import— 
ant to remember that utilization determinants are 
identified in the literature by virtue of an empirical 
aSSuctatLon wath ULLerzethons not MECeSsariIiyeiy =a causal 


relationship. 
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The discussion of determinant factors is not intended 
to be exhaustive, rather it is intended to provide a rep- 
resentative cross-section of the literature regarding that 
Factor. Literature which represents both the individual, 
and environmental levels of influence are presented. The 
discussion of each factor is generally initiated through 
literature which applies to utilization in general and then 
progresses to literature which is particularly applicable 


vor ped@Tacvoge Gili zZacion. 


2.2.1 Determinants of Need 

Determinants of need are those factors which influence 
the presence of, and severity of illness or disease. These 
Gan be divided anto tuo broad categories: 1) environmental 
determinants which include the epidemiological and demo- 
Grapheomenaracreriatlcss anes DeEepulavioneeancme) siacdavacdual 
determinants which include the individual's overall health 


Status and Susceptibility or vulnerability to disease. 


Environmental Determinants 

Health care needs of individuals can be influenced by 
many environmental factors such as climatic conditions, 
air pollution, and exposure to chemical toxins of radiat-— 
ion. Notable examples include the Great London Fog and 
thestraqic Wove Canal incident. In) 1952, eclimatic factors 
and high levels of air pollution formed a thick London fog 


to which many deaths, from respiratory conditions, were 
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attributed (Mausner & Bahn, 1974, p. 273). Meteorologic 
conditions such as changes in humidity are now considered 
as etiological factors in many cases of asthma, in children 
and adults. The Love Canal case came to public view 
through reports of unusually high rates of birth defects 
and illnesses within a specific area. This unusually high 
level of morbidity was later attributed to an old chemical 
waste dump situated under the community housing develop- 
ment (Maugh, 1979). Obviously, such factors are beyond 
the control or influence of the individual. 

Other factors in the etiology of disease in an 
individual, and the subsequent health care needs, relate 
to patterns of disease within the population and the virul- 
ence of the disease itself. In the case of communicable 
diseases, the endemic level of the disease and the popu- 
lation's "herd immunity" are important factors in 
person-to-person spread of disease. Herd immunity is the 
resistance of a group to the spread of communicable dis- 
ease due to the immunity of a high proportion of individual 
group members (Mausner & Bahn, 1974, p. 277). Thus, if 
the population or community is largely immune to the dis- 
ease, the chances of a particular individual contracting 
the disease are greatly reduced. This has been the 
principle behind the recent vaccination campaigns for 
childhood diseases, and rubella in particular. Virulence 


of the disease in question is another factor in determining 
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health care needs. An infection, for example, may be 
highly contagious and spread quickly throughout the 
community. However, unless the severity of the resulting 
aliness iS Such that it requires medical attention, the 
illness has no apparent impact on health care needs 
(Mausner & Bahn, 1979). Severity of the illness and the 
resulting needs however are only partially determined by 
disease virulence. Needs are also a function of individ- 
Uat characteristics which influence. the person's proclivity 


coward wiiness. 


Individual Determinants 

Demographic variables such as age, sex and ethnicity 
have traditionally been recognized as characteristics of 
an individual which are related to patterns of illness 
andehospical tse. The health care literavure 1s in fact, 
replete with research using demographic variables. Few 
studies, however, relate demographic variables to measures 
of need for health care, primarily due to the lack of 
adequate operational definitions of need. Much of the 
research therefore explores the relationship of demo- 
graphic factors to measures of utilization. Despite the 
volume of research, or perhaps because of it, the role 
of the various individual characteristics in determining 
Patterns ana levels of utilization, remains Unclear. 
Many of the research conclusions are contradictory. 


Conflicting results have been attributed to the 
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varied perspectives, strategies, models and variables 
which characterize this body of research (McKinlay, 1971). 
Monmeaspecif ically, conflicting results have been attri-= 
Huted LOomdLiferentuperceptrons “of trelevane factors and 
varying levels of complexity among the models. Newhouse 
(1975), for example, compared results from two models 

used to predict demand. One was a full scale, complex 
model while the other was a similar, yet simplified model, 
which omitted measures of health status, price of service 
and insurance coverage. The results were substantially 


different, he concluded, because the simplified model 


excluded factors of great influence. Similarly researchers 


seem to have largely overlooked potentially influential 
interaction effects of the variables under study (McKinlay, 
1972). In addition, Andersen & Newman (1973) emphasized 
that different sets of determinants could be expected for 
varying types of service, purposes of service, and units 
of analysis. Unfortunately, the literature is often con- 
fused or silent in regard to these categorizations. 
Fundamentally different research bases, using different 
types of service (hospital and clinic) for example, could 
therefore explain some of the apparent disagreements Te- 
garding individual determinants. 

Age is one variable on which most authors agree. 
Age is probably the best predictor, with the exception of 


the presence of illness, of hospital utilization (Andersen, 
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Loa ano) eli canto elt ke Lvs idiies.colcines Ss Enon Gsassoes — 
atiom of age and morbidity. in general, increasing age is 
associated with increasing hospital utilization (Anderson, 
lS hosomtial. 1 9O5).eelne particular es eangtns, ofacsay 
tends to increase steadily with age (Aday & Eichhorn, 1972). 
Thus, length of stay and hospital admission rates tend to 
be lower for children than for any other age group 
(Anderson. 17 os uinivce el 9o0))..8 Ui thine tne, pediatric) age 
group, age-specific utilization rates for children age 
Q to 1 year are the highest while rates for children age 
Seco 4s aremethemlowest. (Not. 1ovios, Bltealsof Epidemi— 
Ologyvenloro). sConrusiom mays arise throtiens references, te 
a U-shaped curve which describes the relationship between 
age and "utilization" (the very young and old people using 
more serviees than other age groups). Generally, this 
relationship is seen when physician visits are used as the 
MeaslresoteUtilization (Aday .¢ Eachhorn, 1972). 

inv the, case of chiatdren; the ohysiological implicat— 
Lonssora.youth can directly anfluence a. chald's 
Susceptibility to disease and the intensity of disease 
(Apley, 1979). Very young children, for example, have 
immature immune systems which render them more vulnerable 
to. communicable disease, and infections... Similarly,. the 
severity of gastrointestinal disorders, for example, 
could be exacerbated by disruption of the sensitive fluid 
and electrolyte balances in a small body (Gamble, W447). 


These physiological implications of youth often connote 
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Special needs in terms of health services. In support, 

a nationwide study in the United States, comparing 
children's hospitals and general hospitals (hospitals were 
matched for size and geographic area), found that the hos- 
pital meeds, and costs, of sick childrem differ 
significantly from those of hospitalized adults (Andersen 
Company et al, 1978). The survey found that children 
placed heavier burdens on hospital resources than did 
auuwus,. paruLcuLarly wine terms of nursing care. Mich com 
this difference was attributed to the finding that young 
patients were generally more ill than adults. 

The role of sex as a determinant of health services 
need or utilization is largely a function of women's needs 
for obstetrical care. Hospital admission rates are higher 
for women than men. If however, obstetrical admissions 
are excluded, the difference is greatly reduced (Aday & 
Eichhorn, 1972). Thus, sex is not usually considered an 
important determinant of need or hospital use prior to 
childbearing age, which is usually considered to be 15 
years. 

Very little is written regarding sex as a determinant 
Chepcdlal ric monbladrtyrOremUtiLUzallon. SiNtomice pat oly 
because physiological sex differences are not entirely 
manifest and partly due to the general paucity of litera- 
Lupe regarding PedlatraG Utilizabion. lIhessitence, an tne 


subject should not however be interpreted to mean that 
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male and female children have equivalent health care needs, 
or use hospital services equally. There are, for example, 
noticeable differences in sex-specific patterns of pedi- 
atric™morbidity documented in statistical reports (Ouellet, 
1979; Russel et al, 1980). Such differences however appear 
relatively small in relation to sex differences in mor- 
bidity patterns of older age groups (Quellet, 1979). 

Ethnicity has also been examined as a determinant of 
health care need and hospital use. With regard to health, 
AtebOni Ono s)seroundetnateoghnetto childrens (predomameantly 
black) were sick more often than the predominantly white 
suburban children and had more serious and life-threatening 
illnesses. In a comprehensive review and summary of the 
itil z ation terature,.AdayuG. Sichhorn. (1972) conelude 
that race predicts volume of service consumed and the site 
of the visit (independent of income differences). With 
regard to hospital utilization, admission Trates were higher 
for whites than nonwhites although nonwhites generally had 
longer lengths of stay (Aday & Eichhorn, 1972). The longer 
lengths of stay are consistent with Adebonjo's (1973) 
Finding cited above. 

In British Columbia, Robinson and Evans (1973) found 
that hospital admissions for native children (ages 1 to 14) 
were three to four times higher than admissions for non- 
Native chialaren. In addition, native chilaren had longer 


lengths of stay and were admitted more often for medical 
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diagnoses. This study is, however, methodologically weak, 
and thus the results should be considered as preliminary. 
Several authors have cautioned that the variable race 
is easily confounded by correlated variables such as income 
and education, which are also considered as determinants of 
Usmlrzatronm (Cordle gahyroler, 1974: (faldsteinm & German, 
1965). Adebonojo (1973) raised concern regarding the 
additional confounding factors of typical racial urban- 
suburban differentials and socioeconomic factors such as 
higher proportions of single parent families. The interest 
in establishing Trace as an independant determinant is 
likely more methodological than logical. In fact, race 
likely acts as a proxy for a variety of cultural and socio- 
economic factors which influence utilization through demand 


as well as need. 


2.2.2 Determinants of Demand 

Determinants of demand are those factors which influ- 
ence the initiation and extent of service requisitions 
from the patient or the patient's parent(s). These can be 
divided into tuo broad categories: 1) environmental 
determinants which include social norms, social expectat-— 
ions, and social or community support systems, and 2) 
individual determinants include the individual's family 
Support systems, attitudes toward health and illness, and 


Socio-economic characteristics. 
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Environmental Determinants 

Social norms’ and expectations regarding health and 
the health system are partly responsible for the demand 
and ouse of hospital services. Sacial marms which consider 
health care as a basic human right have been formalized in 
Federal legislation which assures the accessibility of 
health care to all people (Hospital Insurance and Diag- 
MmeSticroernvirces Act,ad9sav; Medical Gare Aces, 1966 )eesuch 
social values could conceivably increase demand by virtue 
of people who came forward to claim services which they 
perceived as "rightfully" theirs, people who would not 
necessarily do so if health care were a true market com- 
modity. The value of health tends to be viewed as priceless 
WELHInNROUn SoClety. —ohew are wrllingetoa wensciously @raisk 
theteehealth. "io teducesthe risk to health, society is 
likely to demand more medical care (Zimmerman, 1981). 

Social expectations of health extend beyond the 
absence of disease and seem to embrace the World Health 
Organization's definition of complete physical, mental, 
and social well-being (Soderstrom, 1978). Through this 
DrOadnSoclabeVvieW On healtm, the Jurisdiction Tor health 
services covers a very wide, and potentially expanding 
area. Demand for such a broad scope of services could 
Be "difficult to contain. *Marc=Lalondse novedein fact, 
that "the demand by the Canadian people for more and 
better personal health care continues unabated" (Lalonde, 
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The social expectations of health care seem to be 
intensified when children are involved. Emotional res- 
ponses to the pliont of rll children are evident 
throughout the popular media. In terms of social prior- 
LuLoo. NO. OT fOnu LoSetOOrlarge, OF DIrice toe, greac when 
the health and well-being of a child is at stake. This 
is one of the moral and social issues involved in the 
case of neonatal intensive care units. Thus, it seems 
that the emotionalism related to the care of children can 
in itself influence demand. 

Social benevolence toward ill or disadvantaged child- 
ren is expressed in many terms of social/medical support. 
In the United States, for example, children were targets 
forsliedieaid, Head start and EPSD) (early and oeriodic 
healch scteching, dlagmosis amd treatment) programs. ane 
influence of these programs on demand for health services 
has been dramatic. One president of a major American 
children's center was quoted as saying "Children's hos- 
pitals have been shaped and sized by the Msdicaid program, 
and. as that oregqram is cut back, We're Tacing disaster 
(Frredman, 19982.) . 

The medical community also participates in shaping 
Social values and expectations of health care. Many 
authors warn that demand is greatly influenced, and per- 
haps distorted, by the medical community and its tendency 


toeencourace: axpectaulone of cClire (Piedad, 1975, mucns, 
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1979; Maynard, 1979). Changes in medical practice can 
also influence perceptions of and thus, demand for appro- 
priate health care. Demand for tonsillectomies, for 
example, has been influenced by the medical field, both 
in terms of determining need, and by discouraging public 
demand (Roos & Gilbert, 1979; Vayda, Morrison & Anderson, 
1976). 

Another example of changing medical judgement was 
che i Worowing reluctance, “after the ‘Second World War, tc 
take a young child "away from his home to a bed in hos- 
Piucdieaii ilo wiihesseCOULUMDe SavleTactoriy manageds oy 
Maing: hin ansoutpacient!s§ —(NUPfioid Foundation, 1964)" 
This reluctance arose from new knowledge of the mental 
development needs of children (Robinson & Clarke, 1980). 
The changing attitudes toward hospitalization of children 
were transmitted to parents and thus to society. As a 
result demand developed for alternatives to traditional 
inpatient care such as cure by parent units and day care 
units (Evans, Kinnis, Robinson, 1978; Robinson, Shah, 
Argue, Kinnis & Israels, 1969). Similarly, demand arose 
For child centered hospital environments, more parental 
involvement in care, play programs for recreation and 
in preparation for medical procedures, and extension 
programs for school lessons (Post, 1979; Robinson & 
Clarke, 1980). The intent of the changes was to keep 
Children) ott of hospital af possible, but improve tne 
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was required. In summary, the demand for hospital use 
in terms of admissions and length of stay was declining, 
but demands for total resources were not necessarily 


declining. 


Individual Determinants 

The individual determinants of demand and utilizat- 
ion include family support systems, attitudes toward health 
and certain socio-demographic characteristics. Because 
demand for children's services is primarily determined 
by parental choice and action (Wynne & Hull, 1977), deter- 
minants of demand apply principally to the child's parents 
and family. Several authors have indicated that demand 
is related to the perceptions and attitudes toward medical 
Care (Grossman, 1972; Feldstein, 1967; Klarman, 1965). 
Erandal il (1961) demonstrated that attitudes Wers stronger 
than any of the financial variables he included in a study 
of utilization of physician's services. Similarly, 
Goldman & Grossman (1978) argue that differences in quality, 
or its perception, influence choices in the market for 
physician's services. fhe role of attitudes im hospital 
utilization is however less clear. 

Family and individual social circumstances are impli- 
cated as determinants of hospital demand and utilization 
in several studies. A study of admissions in two metro- 
politan public hospitals in the United States concluded 


that 21% of admissions were influenced by the social 
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circumstances, such as supervision at home, of the indiv- 
idual (Mason, Bedwell, Zwagg, & Runyan, 1980). A similar 
Study at children's admissions to hospital in England 
found that "over 20% were admitted primarily for social 
Teasons” Such as the lack of capacity of parents to care 


fon cnetrechildeat homes (Wynne & HULT. s197 ce epee. 1140Ns. 


Family size has been frequently indicated as a social 


determinant of health service use. Picken and Ireland 
(coo), ta study Of a Belticn ceneral practice, found 
that small family size (up to three children) was associ- 
ated with more consultations for children. The authors 
felt that this could reflect the relative abundance of 
time and attention afforded to children in smaller famil- 
ies. Wolfe (1980), examining data from a Rochester 
community child health survey, also found that children 
from larger families were less likely to see a physician 
over a one year period. Colle and Grossman (1978) re- 
ported Similar findings froma SUrVey of Utilization oF 
physicians! services for American children between 1 and 
5 years of age. Tessler (1980) cautions however that 
results of the studies on family size could be confounded 
DV, the dhnlLuehcee Of the child's ordinal postuLon an the 
family. He suggests that later born children may be 
taken to a Ggoector less often than older siblings due ‘co 
the increasing knowledge and experience of the parents in 


matters of child health. Given this hypothesis, a 
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CLUStEDINO Ot st hirsusoorn childrenvan scmal fami iss 

could account for the inverse relationship between family 
Size and physician visits. Research regarding the influ- 
SncesoT Tamil yesize. Or birth order inv mospical Woilizarran 
could not be located in this author's review of the litera- 
ture. 

Some research on use of pediatric health services 
Focuses on the mother. Women have been recognized as the 
Br Inectpal tacilitavors and brokers of health services) toc 
theie children (Carpenter, 1980; Lewis @ Lours, 1977). 
Calle < Grossman (1978) for example, found that the mother's 
level of education was an important determinant of utilizat- 
ion of pediatric services. Carpenter (1980) examines the 
impact of family health care responsibilities of women in 
terms of home nursing care for children and escorting 
children to professional care. She notes that the increas- 
ing role of women in the workforce and the increasing 
tendency toward single parent families (primarily single 
mothers) will have an impact on formal health services and 
SUppOortive social Services. 

The socio-economic class of the parent(s) has also 
been identified as a determinant of demand and utilization. 
Resultssmawever aromconflicting, likely due te difficulties 
therentein "measuring!" vellass, and to the muiciplvercy of 
potentially confounding factors. Rosenthal (1964) identi- 
fied income as an important factor in demand because the 
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Vet ietcloM 2 Preatetiun OT patient cays, Fickensand 
Ireland (1969) found that children from Upper social 
class families, with higher incomes, tended to consult 
relatively more often with physicians than children from 
other social classes. Colle and Grossman (1978) and 
Wolfe (1980) found similar associations of family income 
and tendency for children to be taken to a physician. 
Again, it is not clear whether income levels and hospital 
USemanGhGn children tsssimilarly related. 

It is important in the discussions of determinants 
Of sUcllizac2on to cemaihn wognizant of the ammutabili cy sor 
factors as age, sex, and race and the unlikelihood of 
MOGLi Ving factors Such ac education, fanily Seructirg, of 
social attitudes and expectations. In fact there is some 
philosophical question as to the appropriateness of the 
government or other agencies attempting to influence 
these factors, even for the common good (Lalonde, 1974, 
Deco) WP tnOUtsthe Capacity, of autharrty so oignit Leaiely 
influence patterns of utilization through factors related 
to need and demand, health care planners must concentrate 
on factors of the health system and its organization which 
artect levels of use. Only these factors are truly subject 


to manipulation from the health care fiela. 


Z2.0) UPToIMinanvs of ouppLly 
Determinants of supply are those factors which influ- 


ence the amount, type and level of resources available and 
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accessible to the patient. These factors can be divided 
into two broad categories: 1) environmental determinants 
WOLeEh INClUude Une technological ambiences, tne COlltical and 
econome mMilicus, and cdistribution of Pesources across the 
health system, and 2) individual determinants which include 
individual circumstances such as proximity of residence to 


the nearest facility and an urban or rural residence. 


Environmental Determinants 

The impact of technology and advances in scientific 
LLOnGlens Won, the, allocation and consumation vor health fLelcd 
resources has been discussed by many authors (Fuchs, 1968 
ande(o2o-s Mechanic, 1941, merser, I9/78> RuSsell. 1976). wihe 
consensus in the literature is that increasing technology 
and medical advances lead to increasing resource consumpt- 
ion. Frequently cited examples include renal dialysis, 
open heart surgery, organ transplants, fetal monitoring 
and neonatal intensive care. The increased consumption 
is due in part to new opportunities for treating previously 
Untreatanle: conditwons (puchs, 1974, 0. 92). cima larly, 
new technology may expand options for treatment which may 
be tried, sometimes regardless of their effectiveness, by 
virtue of what Fuchs (1968) describes as the "technological 
imperative" (p. 192). He suggests that, in a physician's 
view, the only legitimate constraint in delivering the best 
Care possible is the state of the art. in this way, new 


technologies can be exoected to increase consumption of 
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Pesounces (DY Vertue eof their availability. 

Technological and medical advances have also been 
Factors in shaping tne allocation .of resources. Increas-— 
ing numbers of specialist fields and specialist practit- 
ioners have developed in response to the rapid advances 
ingnedical technetogy Gauchs,.11974, 0. 63 )ine bn addition, 
much of the specialist's technological expertise is 
dependant upon highly sophisticated equipment. Due to 
the costs of highly trained specialists and of saphisticated 
new equipment, allocation of these resources tends to be 
feqvenalizedmanayon cemtered hNeabeteachina mosolcalc. | 16 
TSethusereptenalized, lianly seoshisticated cechnology which 
Supports tertiary level care. 

Specialization and regionalization of services can 
affect access, to care im two oemeral ways. khuchs (1974) 
notes that the growth of specialty practices renders access 
Conthepmedteal systomemoresdirnhicult. (ps 68)... Op the other 
hand, some authors argue that specialization and region- 
alization can increase access to services by making them 
more viable through economies of scale (Friedman, 1982; 
Katz. =4980)):. 

Beyond sophisticated technology, the total volume 
of resources and patterns of resource distribution have 
also been reported as influencing access to service and 
utilization. As early as 1959, Roemer (1961a) identified 
a positive relationship between volume of bed supply and 


littlizeation. » his) relationship, later Oecame known, as 
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Roemer's Law and was popularized through the cliche, "a 
built bed is a used bed." Many authors supported this 
tenet (Anderson, 1973; Fuchs, 1968; Harris, 1975a). 
similarly the supply of physicians was seem to have a 
similar relationship with utilization (Evans, 1974; Gaag, 
Rutten & Praag, 1975; Ro, 1969, Roemer, 1961b). In refer- 
ence to the pediatric age group however, Gaag (1975) 

noted that utilization for the “lower age groups" was not 
adequately explained by the variables (such as the number 
Of Heds,sphysicians, Specialists, and mulrses)i in hres 
begrescsiai (GS. 2/72) s.suhcther pediatric Utilization is eas 
resources sensitive as generic utilization remains unclear. 

The politico-economic environment is also recognized 
as a factor influencing the service structure and the 
supply of resources. Fuchs (1979) cites unrelenting 
social and political pressure for a mere egalitarian 
society as a fundamental reason for increasing government 
involvement in the structure of health services through 
reoulations and controls on resources. “in Canadas tunis 
picture has led to the implementation of universal health 
insurance which is designed to eliminate financial barriers 
and thus, enhance access to care. 

A feature of the Canadian insurance plan is the fee- 
for-service remuneration system. It has been suggested 
that this volume driven method of payment offers a finan- 
cial incentive to physicians who maximize units of service 


delivery perhaps, even to excess (Evans, 1974; Soderstrom, 
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1978). Therefore, through financial incentives, physi- 
Glans*could iantlate uvilization of ‘physician ‘and hospital 
services. Indirectly then the economic structure of the 
system itself could conceivably influence supply and 


tLe Zaolonconr eServices < 


Individual Determinants 

Individual circumstances which might influence access 
or availability of health Services include Location of 
residence and some economic factors. Location of resi- 
dence has implications in terms of distance to facilities 
and in terms of urban-rural differences. Several authors 
have reported negative relationships between distance 
travelled to care and utilization of a given facility 
(Shannon, Bashshur, & Metzner, 1969; Studnicki, 1975b). 
In Studnicki's study (1975b), he found that obstetrical 
patients tended to minimize the distance travelled for 
admission but noted that distance was not necessarily the 
most important hACcOhein ches ciGlee Of <a tacissvy. 
Similarly, Bashshur, Shannon & Metzner (1971) found that 
Ndtstance to medical Services 1s important, but ats 
affect. asa barrier 2S 4a TuUnCctLON of paths and vocals" 
(p. 74). Through interviewing urban resident patients 
regarding the basis for their choices in facilities, 
Bashshur ot al found that the nature of Toads, means of 
transportation, values of the users (regarding the quality 


of medical care), and severity of the presenting problem 
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Yate ai 1Nmoervantehaotors involved.” Nov surorisingly, 
they also found that patients who travelled the greatest 
distances to care had done so by choice and were people 
who had been referred or who emphasized the importance 

of quality care. Alternatively, patients who travelled 
the shortest distances had done so for the sake of con- 
venience. From these works, it appears that distance 
minimization may be most important in terms of convenient 
access to medical care. 

Other aspects of distance minimization have also been 
explored. In particular, *the factor of time. Alihodanh 
reduced time is probably a component of convenience, time 
rSealse telovant to the comcept of costs inctrred by the 
Hatient. Maynard (1979) pointe oUt that the patient's 
GUBervuMIty Costs, in terms of travel time and Waiting 
time, may actually have significant effects on patterns 
Gr mealth Care Utilization. similarly, Veruinsky and 
Uyeno (1973) found that the allocation of scarce time 
resources by consumers is one of the most important pro- 
cesses shaping the utilization patterns of health 
Services" (9p. 249)2 “In the case of pediatrics, the 
scarce time resources would be the critical factor, A 
working single mother, for example, may be more likely 
Lo cake Mer child to tne nearest facility possiole than 
a mother who has the time and inclination to travel to a 
factlucyeor her cuolcse.s Callulen "us Necessary Win Unis 


interpretation however because research with the impact 
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of time is usually applicable to health services in 
general, primarily non-emergent, time-intensive services 
SUCH as PmvVeiCian Vistes.. [he impact of searce time 
resources on hospital utilization is less clear. It may 
be that the relative importance and severity of hos- 
pitalized conditions negates the influence of time costs. 

One study in California examined travel time in 
relation to general types of care received (Drosness & 
Bubin, 1966). hey divided hospital admissions inte 
obstetrics, medicine-surgery, and pediatrics. Using 
travel time delay curves (the rate of decrease in utili- 
Zation a6 travel time to the facility increases), they 
Found that the delay curves were very similar for the 
different types of care. They concluded that patient 
Origin, as determined DY Dirth registries, could 
accurately Predicu travel to a Qlven facility = teqeard— 
less of the type of care sought. 

Another aspect of supply with respect to individual 
circumstances is that of a rural residence. Studnicki 
(ovSeayenotede that, wlineruraleateas, Utiiizatronecied 
HarLicular Tacit lity is almost always ay1unciion of 
Ioea tions te aval Lapin y(n mo) li Ot emmuer conga Un all: 
patients will seek care at the nearest facility primarily 
Decalse che Next Closestenaciiuty isva pronibipive dis— 
tance away. Shannon, Bashshur & Metzner (1969) stated 
this more definitely by Teporting that rural patients will 


travel only as far as necessary to obtain required services. 
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This does not necessarily mean however that rural patients 
haverefrectively ‘restricted access to health services, 
Just Wessicholce of Whichifacility- to access. “Hassinger 
& Hobbs (1973) demonstrated that among rural Ozark com- 
munities, patients had apparently common and normative 
patterns of hospital, and health service use. They 
suggest that this) is because “mobility in obtaining a 

wide variety of service is well-established behavior in 
Curaleareas (np. 521)... Ihe major effect of a rural 
residence on hospital utilization is however demonstrated 
through average length of stay (Anderson, 1973; Rosenthal, 
(964) inere was mo evidence in the literature to indi— 


Cate ditfLerent patterns With respect to children. 


Ze2e0) SoOUMMaLy 

The determinants of need, demand, and supply were 
reviewed on both the environmental and individual levels 
of influence in order to demonstrate the plethora of 
Facberseunichnvartect Utibizarion and their complex relat— 
ionships. Despite the number of factors examined and the 
volume of research, a definitive and commonly accepted 
NoOdelmonsutLluzationehnassnot .Deeh 1ceNtat ted.) Thess Tack 
of direction in the literature was attributed to con- 
ceptual and methodological deficiencies in much of the 
research. 

Onlysa small portionsot the literavure sregarding 


fitthization cdeterminanvs Gealt specirically wich pediauric 
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services; while an even smaller portion dealt with pedi- 
aLGLClacCute care senuices an hospitals.  lhis lack oF 
information specific to pediatrics, coupled with the lack 
of direction in the literature regarding general utilizat- 
ion, has precluded a comprehensive understanding of the 
processes and determinants which explain pediatric utili- 


zation of acute care hospitals. 


7 J sclLasscificaviom systems 

The mere existence of copious amounts of data does not 
necessarily guarantee the existence of useful information. 
In order to obtain information, the data must be systematic- 
ally organized into meaningful groups or categories. One 
such method of data reduction which is often used to 
transform data into more useful information is that of 
Classification. It is a general technigue which has many 
applications in the health field. There are however, two 
well established applications: 1) disease classification, 
andezyeDabrentuclassitication. Al thirds yets less estap— 
IiSshed application as. that of wwosplval classificacvion. 
The following sections will discuss these three classifi- 


cation techniques and the literature relevant to them. 


Zide levi sease, Classification 

Disease classification is the earliest known and most 
common types of classification in the health care field. 
The first formal system, developed in 1883, classified 


causes of death as a means to evaluate the effectiveness 
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of public disease control efforts (World Health Organi- 
ZauLONe 19715) Dee ADIL). “this system stpsaquently evolved 
to encompass comprehensive classifications of causes of 
morbidity as well as mortality and became known as the 
imcernacronal Clason; ication of Diseases ED). = rts 
purpose is to provide a classification system for ene 
ing stacvistics, With) Some assurance of Anternaca onet 
comparability. It is not intended to serve as a nomen- 
Claturesor diseases (US. Department of Health, Education 
and Wolpare. | |9G0. 0 pee <x 1a) 

The ICD is revised every ten years by the World Health 
Organization (WHO) im cooperation with several national 
Eommucteca (Lidienteld.) 197o,8p. 52). Bach revlewon sup— 
plants the previous editions. Various adaptations of each 
revision, which are designed for specific applications, 
have also emerged. The ICDA system for example, is adapted 
for use an che United States particiilarly four coding nos— 
pital records of diseases and operations (U.S. Department 
Ste Healvie. education and Weltares “9005 p.uexxay.) ane 
ICDA-8 system is the eighth WHO revision of the ICD which 
Was adapted for use in the United States and intended for 
use in the United States and intended for use between 1968 
and 1978. The HICDA system has the same structure as 
LCDA-8" bute was adapted for use by individual hosp2tals, 
MommiUuSt Tor obatistical™ coding. § The H=lEDA=2 eysten is 
Simply the second modification of the HICDA system. The 


ICD9 system is the ninth WHO revision of the ICD and as 
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such, completely replaces all the aforementioned classi- 
fication systems. It came into effect in January 1979. 
Theslepo-CMeise theavelinical-modificationteom thessame 
system. 

Ine revisions generally “entail changes in code 
‘numbers and the addition of different disease entities 
to categories within a specific code" (Lilienfeld, 1976, 
pe 68). |) The basic structure ofthe system is however 
generally stable over time. Lilienfeld (1976) notes that 
the effects of the» ICD revisions on comparability with 
existing statistics has been examined at least in terms 
of mortality statistics. In general, the effects seemed 
te betmanimal, fer most diseases (Lilienfeld, 19765 50.53). 
However, care must be taken to examine disease categories 
For changes between revisions when comparing ICD 3Jased 
6lLavistics ,over time. 

ihes basic rstructiicre of (thes lCDasystem 1seVery ssinilar 
to the elaborate heirarchical classification system or 
zoological taxonomy. There are seventeen generic categor- 
ies, such as diseases of the circulatory system. Each 
category has five levels of subdivision which get pro- 
gressively more specific. The system can therefore be 
used at several levels of specificity. Im many of the 
Eevisionseandsemouitications, at as the lower levels of 
specificity which are most affected. Thus, by using the 


system at a more general level (second or third digit 
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specificity) there is a greater chance of categorical 
stability over time. 

Statistics Canada produces an abridged version of 
tisscuctene LOD system witen 2s Crtledethe= canadian 
Dragnostie* Cede (CD) s) The Ce List corrasponding te tne 
ICD-/7 contains 195 disease and injury categories which 
are generally composites of the over 900 ICD-9 three 
Gigiteicatepourres. The purpose of “this regrouping was ta 
Tatlonalize the system to Canadian patterns of morbidity 
and mortality. The categories on tropical/communicable 
diseases for example greatly collapsed, compared to the 
LeD-9 classifications 


The Commission on Professional and Hospital Activities 


has also been actively interested in classification systems. 


Through the Commission's Professional Activities Study 
(PAS), a large group of North American hospitals was col- 
Vecting Stavirstics whieh would aid evaluations of “hospital 
performance. For this purpose, they required a universal 
system of classification for diseases and operations. The 
ICD classification system was adopted. The Commission re- 
cognized the ICD weaknesses in terms of use by individual 
hospitals and therefore, sponsored the modifications 
embodied in the H-ICDA system (Commission on Professional 
and Hospital Activities, 1968)". 

Other groups within the health field have recognized 
Limitations or etiological or “anatomical disease wlassi— 


fications and have thus developed supplementary disease 
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ClaSsiliipations.» wWmeolagye specialists, fren example, have 
devised staging sysitems for malignant diseases. Cancer 
staging generally categorizes tumors as localized, region- 
ally metastasized, or distantly metastasized (Mausner & 
Bahn, 1974, p. 7). Each stage represents) specifics prog- 
nostic and therapeutic implications which would otherwise 
not be represented in the morphological categories used 
iio COU elassifications. The Kaiser Potindation, 2m 
Prtepalangunot= a Utilization study of all levels of healtun 
services, believed that the ICD system, developed for 
biomedical statistics, was not necessarily appropriate 
for analyses of utilization behavior. Consequently, they 
designed the "Kaiser Clinical-Behavioral Classification 
System" which grouped "those diseases likely to produce 
Similar behavioral responses in persons with similar 
background characteristics" (Hurtado & Greenlick, 1971, 
ai Mien he 

The weaknesses of an etiological based classification 
system are identified and outlined by Bay, Leatt & Stinson 
(1982). "Primarily, the etiological basas for some dis— 
eases is not certain. Many of these diseases are diagnosed 
by wirtue of manifestation rather than etiology. Categoriz-— 
ation for such diseases would therefore be relatively 
arbitrary and perhaps meaningless. Sscondly, co-morbidity 
Situations require judgements regarding the primary or 
dominant illness. Such decisions affect the consistency 


and homogeneity of each category. Finally, variations in 
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illness iantensity and therapeutic requirements within 
disease categories are not accounted for in etiological 
classifications. In response to these weaknesses and 
other needs for development, research into other foun- 
dations for classification emerged. One notable example 


oy ties arean ot (petienticlassification, 


wo a Daclenite Glassiticarlon 

Patient centered classification systems are "based 
On observed Similarities of patient characteristics ratner 
than on cause or etiologic considerations" (Bay, Leatt & 
ShiMicoM toe 2, 0. 8e70).  Samitarly. the @lascitacation 
decisions are based on a range of patient situations and 
characteristics rather than a few etiological factors. 
This broad range of decision factors allows the classi- 
TLeation to accommodate Situations of cCo=mMorordity and 
Variations In ilinessS intensiuy. 

Patient classification has two general forms. Bay, 
Leatt, and aaeae (1982) differentiate between classi- 
PueCationwpy types 0) are land bY Levels mor jeare. | ine 
types of care format classifies manifest patient needs 
in terms of the types of health care of social services 
required; while the levels of care format classifies 
SPSCiT LC uMStiLutionaleservice or resouDce meeus in kcerns 
of the intensity of care, or level of care, required by 


the patient (Department of National Health and Welfare, 


1973): 
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Types of care classification has been explored in 
relavBony Coelong. vernecare: patients! byh BayealLeat..,. and 
Stamson(41982) andlan relation to nechatalvantensive ware 
pDattiemtssby. Bertinshayw (1980) Levels of care: classifi- 
cation on the other hand has been more widely represented 
imtnee literature. Glovannetti, (1979) ) is) one! of ther isad- 
toe alcnoanss andy authorities ino this area. Such or the 
research in Levels of care classification has’ been prompted 
and conducted by nurses in an effort to objectively estimate 
the nursing resources needed by a patient or group of 
patients. Consequently, the acute care medical-surgical 
hospital wards have been the setting for many patient 
Classiticati@ne pro jestcs. Shah, ORobinsoenseand Kunmaisy (1975) 
noted the levels of care classifications had not been 
attempted with children and thus, set out to devise such a 
system. More recently, Chagnon, Audette and Tilquin (1977) 
examined Levels of’ care’ classifications: for, chaldren. “Thus, 
as the field evolves, more information regarding levels of 
Gare meeds” amonguspecific patient oroups, such®as chilaren, 
should emerge. 

The main problem to date in much of the levels of care 
research weathat Validetronerors this = typerolselassiniecation 
has not always been adequately demonstrated (Department of 
NatvonabeHsalth éeWUelfare, 1973). The®existingevalidation 
studies tend to measure volums and/or the comalexity of the 
huUcSiIMGOmMcCaresUNUCh ASH UB INGeDrOoVvVided. “This maysae Con— 


sidered supporting evidence but is not theoretically 
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accurate validation. What is required is the methodo- 
Bootcally elaborace Cask sof, demonstrating, Vallaity sof the 
LHCOret iCal cons tructeogn.'hursing, Careameoced!! and is 
measurement. However, Giovannetti (1979) argues that 

Cit Seow ateiiabie cl yoLeusMmil nm thatechassiileat tom, ains.cru= 
ments actually group patients according to nursing care 
time required by pre-determined standards of care (p. 7). 
By this argument, the construct of nursing care "needed" 

is Virtually irrelevant; yet. other assessments of validity, 
SUCIe ASO LeGEC liven ValiGalFy.. Decone, More, 1moertanc. 

A measure of resource need, such as nursing care or 
bed needs would of course be the ideal basis for classifi- 
cation by level of care. On a more pragmatic level, 
however, there are several problems. Primarily, a uni- 
versal definition of resource need does not exist. 
Secondly, assessments of individual patients would be 
iMaraCticale,; Ot largenscale classificatvons se Suci as, for 
system wide data collection and planning efforts. Finally, 
the lack of universal definitions renders inter- 
institutional comparisons relatively meaningless. The 
(lantihlaciVve Valid. ofe une: cypLcals levels ofecarerelasci- 
fication systems are therefore lost on the larger scale 
questions of resource requirements. However, as Toll 
(1522 notes. sit. May wemconcentually UserUl (topo lassiry 
resource requirements on a more generic level. 

Theswssue of broader classification, by Jevels or care 


is Telavant to this thesis, particularly in view oF the 
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large numbers of patients (or separations to be more 
accurate) involved. Generalized groupings of patient 
Gharacterisulcs Of autributes, which were also access-— 
ible through available data, were required for more 
generic classifications by levels of care. The litera- 
ture revealed that several authors, faced with similar 
problems, classified levels of care in terms of diag- 
nostic categories. Andersen Company et al (1978) for 
example, classed disease categories for typical pedi- 
atric alimesses into three gqrougs (intense, averace, 
andeminimaljeaccanding tol “illness Severity weiqnits. 
UitomueTesbelated to lengun of stay patternse (on 46). 
Anderson and Wartz (1977) classified diseases as rep- 
resentative of pediatric tertiary care based on criteria 
related tao the distance travelled to a care center. It 
USS impeaktant to mote that, “as im other classifications by 
level of care, such generic categories do not represent 
actual quantifiable, levels of resource need. Instead, 
they represent conceptually relative levels of resource 
use, which may or may not reflect need. 

The inadequacy of using patient classification systems 
to compare resource levels and use among institutions has 
been recognized in the health care field. Such systems were 
never intended for purposes of comparisons. Consequently, 
hospital classification systems are being developed to aid 
inter-institutional comparisons. These systems are neces- 


sarily based on more universally defined criteria than need 
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Hospital classification systems have been explored as 
a means to grouping relatively similar or homogeneous facil- 
Lties, primarily for resource Utilization comparisons. Such 
classification prevents the inherent unfairness of comparing 
LNG Fesource Consummation of a small crural hosaical for 
example with that of a large urban hospital. Different 
bases which have been suggested for hospital classificat- 
ions include the number or scope of services or resources 
offered and measures of case mix. These approaches to has- 
Dicealwolassificavion wana) @ENeTS, are Ciscusseq 2p nis 
SSECtion. 

RatlVeeuLeMmats some lasoiny MOSDicals Intasrelatave ly 
Similar groups centered on the number of beds or services 
within a hospital. The number of beds or services was 
assumed to account for differences in hospital outpues by 
virtue of their relationship to resource availability and 
diversity. Carr and Feldstein (1967), for example, used 
the number of hospital services provided by a hospital to 
account for differences among hospital resources afid re- 
source use. Morrill and Earickson (1968) suggested a four 
levolsntotarcnical Mospitale classinlcatiom, peaseq one nos= 
pital size (as determined by number of beds) and scope of 
Services. erry (1970) also classified hospitals according 


to services offered. Grouping was based on the presence or 
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absence of forty criterion facilities and services. Lave 
and Lave (1971) used the number of beds to approximate 
hospital resource diversity. However, they also included 
factors such as teaching status of the hespital and Urban/ 
rural location of tunel hospital. 

TimtOCe tne elnitecdeotates Soclal Socuritpy Adie — 
Stration grouped hospitals according to three factors; 
one of which was hospital size, and another was urban/ 
Fura location (Iriveds, 1978). The method was based on 
the rationale that hospitals which were similar with re- 
Spect to the three criterion factors could also be expected 
LO nave Similar Caste per Unit of OUtDUL (provided tas 
they operate efficiently). The limiting assumption Was 
that the classification yielded relatively homogeneous 
groups. Phillip and Iyer (1975) challenged this assumption 
by arguing that the three "discretized" variables would 
represent only a few of the differences between hospitals. 
They proposed a classification scheme which would allow a 
number of variables to determine "natural" groupings of 
hospital characteristics through cluster analysis tech- 
migues (Phillip & Iyer, 1975; Trivedi, (RSME) Fe 
Interestingly however, hospitals were initially classi- 
fied according ta size and then further categorized 
according to a host of other variables. 

Service scope, as a measure used to differentiate 
hospitals, has been termed by some as a surrogate measure 


Gf case mix (Klastorin & Watts, 1960). Thus, tather than 
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USEnOLLoOdibect jeasures of hospital activity, Klastarin 
and Watts (1980) believe that the direct "measurement of 
the diagnostic mix of patients treated in hospitals is 
essential to the characterization of activity in this 
imGustry" (O..o(5). aihey continue to state Ghat aiver 

the limited success of surrogate measures researchers are 
turning to the more direct diagnostic measures of case mix 
(actor eG uWatco mm oclhmeb. 676). 

The concept of case mix, although gaining contemporary 
prominence, is not new to health service researchers. In 
ISO ~epelLosteln ein assctudyoot British hospitals, vised 
relative proportions of admissions in nine diagnostic 
related categories (such as pediatrics, obstetrics, ortho- 
bDedtes, -ObesUTGery). LO accoumte, for Variations in hospital 
operating costs. Samewhat later, Lave, Lave and Silverman 
(i972 )ealso faund that Cragnostic Service oraups Were 
related to hospital costs. 

The research challenge was to determine how diagnostic 
categories were related to cost. Evans (1971) analysed 
Unit costs an relation to diagnostic specific and age-sex 
SUecLI IC. daca, and foUnd thar higher Unit joosis,) per casce, 
were incurred particularly in large metropolitan hospitals. 
He suggested that the higher costs reflected the tendency 
faretore.severcly Gli patients to be troateqdsin lares) pos- 
pitals. In 1972, Evans and Walker expanded this idea by 
assuming that cases which were concentrated in fewer hos- 


bitals were more costly. From this assumption, based on 
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information theory, Evans and Walker (1972) developed a 
measure of case mix which accounted for over eighty percent 
Uh some seOSu Variances: across hospitals. saklastorinsana 
Watts (1978) criticise this assumption on the grounds that 
Widely distri BulLed shigm Gost cases,.«suich as umyocardial 
infarctions, do exist and therefore contradict the assumpt- 
Longe ead Re ron, sbheyeLMoly stnat eceseconcentfauLoma s 
not necessarily an accurate proxy for case severity in that 
GaSe CONCENGration Cam, OCCULT idle to factors other than 
Seventy wKlastoril.s Wateo., 1.978). 

fetter and his associates (fetter, Shin,» Breeman:, 
Averill & Thompson, 1980) were instrumental in the davelop- 
ment of diagnostic related grotips (DRGs). These groups 
Wete StoniLiucant, DY Wattle Of Unein direct Recognpul ons .of 
case complexity/severity. Patient discharge data were 
Salegota Zed icon diagnostic gLlouns "based, on sien iiaecant 
differences in the, wtilization of hospital tesources, 
Considering such additional features as age, Sex, presence 
or absence of specified surgery and complications." 
(Thompson, Fetter & Mross, 1975, p. 302). Using the DRGs 
to compare hospitals, Thompson, Fetter &4 Mross (1975) found 
that there was a substantial difference in the diagnostic 
fl. oF Mabients, treated) in hospitals which Were woUujerwise 
Sint lateihecternnss of thea tproduct! they delivered Vand *their 
fole ins the, community... AS wa, result of this, type ot sevi— 
dence, there has been increasing interest in the use of 


Case mix or case complexity as a key variable in hospital 
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classification (Harm & Schumacher, 1979). In addition 
COmtweeUse of —Dxaboe tor mospital classifacatvon, they nave 
recently Been used as a basis for hospital reimbursements 
in the United States (Inglehart, 1982b). The DRGs pro- 
vide representations of hospital activity based on patient 
specific parameters of case complexity rather than on 
volume of service provided. The DRGs are then used to 
establish a prospective price per case which is reimbursed 
tO a hospital regardless of the patient's length of stay 
or the volume of services received by the patient 
Cingtlenart.. (1982a).. his) DR&-based method of) reimburse— 
ment is expected to aid governments in the battle to 
Conurolwecostsmolmnoshdcale cares \Doremus, 1952). 

Mache ef, the hospital classification literature em-— 
phasizes the necessity of creating homogeneous groups 
(Horn. & Schumacher, 1982; Hormbrook, 1982: Klastorin & 
Watts, 1980). One of the favored techniques for achiev- 
ing homogeneous groups is cluster analysis (Bay, Nestman 
Seboa ction 1o oe Ppl pes Dyers 905s sha Vecdi,0s1 917 Ge 
Liveles bingy. oacOugn OlUS teri hg) ang Other cechnietes, 

a Ttelatively consistent pattern of hospital grouping 
Reasmemergecds (lolde 1962. 0. eso). alhis pattermerelates to 
the normative levels of care which have become known as 
primary, secondary, and tertiary. 

Lattially.snuritisie mospital clusters, Wereane ted 
in, terms of hospital size and service diversity. | Merril? 


and Earickson (1968) for example, described the "hierarchy 
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arehaspital services! (p.7225)) “They noted Sthau “only <a 
Few hospitals, usually large ones, had highly specialized 
Facilities and personnel while many hospitals, usually 
smallervones, nhadwa limited range of Facthlities “and 
Services. In addition, they argued that "the level “of 
Service of a hospital is a simple function of the pre- 
sence or absence of various specializations" (Morrill & 
Boeve<con ml IOCs py 225) se eolmi bamly, Berry e019 ic) mo ted 
the inherent division and gradients of acute hospitals. 
One extreme was characterized 5y a large group of basic 
service hospitals, each with small numbers of beds and 
services. The other extreme was characterized by a small 
group of hospitals with large numbers of beds and services. 
Roemer (1979), observing the same tendency, described the 
WoyramiLed of “functional differentrals.° “He categorized 
very small hospitals as 50-100 beds, intermediate hos- 
pitals as 100-300 beds, and central hospitals as 500-1000 
beds. 

Some authors clearly identified the relationship of 
endogenous hospital clusters to the concept of levels of 
Care. Trivedi (1978), for example, described the hos- 
Bital clusters as following “the same general pattern of 
differences as those existing among primary, secondary, 
and tertiary care hospitals" (p. 263). Primary type 
hospitals were clustered in one group which was character- 


ized by small hospitals (approximately 30 beds) in rural 
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areas which were typically staffed by general practitioners. 
feariLaryunosol talsguweresalso clustered into, one? grovo.) 2 1t 
was characterized by large, metropolitan hospitals (over 
300 beds) which were staffed by a wide variety of medical 
specialists. Secondary hospitals were distributed among 
the other three categories. 

lt® seems however, that rew hospital classifications are 
actually based on the levels of care concept; rather the 
existing classification groupings seem to invite the levels 
Ofecaremanalogy.euenesoarcnr sys loll (1982)°a6 enpexception 
ievoeat, hOSthitalsyare.2n Taot chassified! ony therbacis) of 
Levelcmc i mcarenan ieaddition,. loll (1982) Sextemdes the con= 
cept to the classification of hospital beds by normative 
levels of care. Bassd on her research, Toll recommends that 
the levels of care concept be incorporated into future plan- 
ning efforts regarding the provision of acute care beds and 
agther resource: allocations (p. 161). “By extension, it 
would intuitively seem that the same principles and levels 
of classification could be: applied te Specific service 


areas, such as pediatrics. 


220.4)  SUMMmMAaTy 

ihreéumajor applicatiomscof classification! techniques: 
relevant to the health care field, were reviewed in order 
to provide a logical and empirical basis for data reduct- 
fons lLontnes Study Ofepeadlatric Utilization. Jhpougn vine 


reviews it was found that disease classifications were 
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primarily developed for morbidity and mortality statistics. 
Adaptations of these systems were often required for broader 
uses, such as for utilization research. Despite adaptat- 
ions however, the disease classifications were inherently 
narrow in scope due to their etiological foundations. 
Patient classification systems, on the other hand, were 
based on a wide range of patient characteristics. The 
"levels of care" classifications were developed mainly to 
assisG inevvidual Mospitals 1f Tativunalizing thelr Staffine 
ane eresclcce allocatrons accordimg to patient “meeds, 
demands." he "types of care" patient classifications were 
sup Licable across iNStiwutions but did Mot provide a pasis 
For institutional comparison as such. Hospital classificat- 
ion systems were developed in responses to resgarch and 
administrative desires to make equitable comparisons among 


hospitals. 


2.4) Patisne Urigin-Destination, studies 

the exploratvan Of Urllazation patcerns, «as As, ihe 
puUrposs of this study, cam take on many forms. Explorat-— 
ion of such a large phenomenon generally begins with the 
identification of component factors for independent exami- 
nation. Two predominant components of utilization patterns 
include patient movements (as in study objective 3) and 
area specific rates of Cohsumption or Utilization (as in 
study objective 2). 


The study of patient movement, or flow, from a place 
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of origin such as an area of residence, to a destination 
of care such as a hospital, is accomplished through origin- 
destination analyses. fhe calculation of utilization rates, 
Suitable for comparisons, requires that the population 
using the resources of an area be known and quantifiable. 
However, because the population using area resources does 
not necessarily come from a circumscribed geographic 
LGcation, Ton Which the population is known, Guantificar— 
LOO seine DUDA tbtom of “potential wsers'™ 1s toften 
difficult. Patient origin-destination methodologies have, 
however, evolved such that service populations, and ser- 
vice areas, can be estimated based on patterns of patient 
movement rather than on geographic boundaries. In addit- 
ion to providing the methodological means for analysing 
Luc Principal componenvus of WtLlization patcorns, Grigin- 
destination studies allow information to be organized and 
analysed from two perspectives; that of the origin or 
community, and that of the destination or provider 
(Shaughnessy, 1981). Based on the relevance of patient 
origin-destination methodologies to the purpose and 
objectives of this study, the literature related to such 
methods is reviewed. The review is presented in three 
Sections: 1) Patient movement and flow patterns, 

2) delineation of service areas and service populations, 


and 3) comparative perspectives of resource utilization. 
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2.4.1 Patient Movement and Flow Patterns 

Patient movement and flow patterns have been shown to 
be related to distance, time, and socio-economic factors. 
They may also be related to different functional character- 
Psulcseon neal thecarempacliitios, (Toll, 1962, 0. 40). 
Information regarding the factors influencing patient care- 
seeking behavior derived from origin-destination studies 
has been useful in evaluation and planning efforts. The 
examination of factors influencing patient flow, and their 
applications to health care planning are oresented below. 

The foundational study by Ciocco and Altenderter 
(1945) represents the genesis of patient flow studies. 
The authors employed origin-destination analysis methods 
to demonstrate and quantify the "pattern of dependence" 
of several Pennsylvania counties on the obstetrical ser- 
wWices Of Gther coUMties (Ciocco & Altenderter, 1945, 5. 
G73). It was found that roughly 66% of the counties were 
dependent, to some degree, on outside centers for obstet- 
Pical care Which Were situated in about 18% of the 
counties. Counties which were neither care centers nor 
dependent comprised the remaining 16%. The degree of 
dependence, of one county or another, was considered to 
be a function of patient flow. Due to this patient move- 
ment, Ciocco and Altenderter argued that political 
(county) boundaries did not provide meaningful information 


regarding users of medical facilities. They suggested that 
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medical trade areas be established for this purpose. 

Since the Ciocco and Altenderter study, other re- 
searchers have employed patient origin-destination data 
and analysis methods to assess patterns of utilization. 
Siiarpeand MeGarthy (1971) for example, examined origin— 
destination data from predominately rural areas of 
three American states. Based on radial mileage from 
BEtoLne Copdestanacion amaethe flotivpatternssof patients, 
oVacpmandeiclartiny eoneludeds thatathesmajetitysor pati— 
ents travelled to the nearest hospital for care. They 
also noted, however, that distances was not the only 
Bac cori avolved@an determining patvicnter Louseebashshun, 
Shannon @sMetzner (1971), using»a modified origin= 
destination analysis, examined the role of distance and 
SeGLOCCONOn Pema oLOreinmVarkacrons in tne Urllizecuen so, 
medical services in metropolitan Cleveland. The study 
included physician, dentist, and pharmacy visits as well 
as hospital Visitss» [hey found that although distance 
to medical services was an important factor of use, "a 
simple gradient hypothesis, however, was not found 
sufficient to explain differences within the area! 
GAe74) peeThUSs 1teappeared that, distance minimization 
was one, but not necessarily the predominant, determin- 
either: bavien. flow. 

Other authors suggested that time of travel, rather 
than distance, was a critical factor. Marrinsen (1964) 


noted that distance, as a measure of accessibility, 


(a 30% (ever) vitae a ela, 

14 eeete Leas Auimtexe ace? nine a 
: ne? )apeal sm {abide Bes Hess swtel= nel Fem ORAS 
437i ae. 10 eveetage melt "af ere noliepa leet oF nee kza: ; 
-tiet Wa: V3bectea pray eit: betiipeos yirtalan one arene 


jai .aten Do? up rage de t2qituy oni cl vablevany eine 


,1eyvees «>O8aR eels 


eaigize bentanss of 


vane aff2 =6e Pew eeats |= 4 Je 
(ates .u0l4 thattd sc eins net et vay Leged soaae? 


-Hspiss wor Vibow Bupnisu 5 rye enssem @ nannene 


ine eniteleil Joewamanets Datiteba (04 ye8NG no igenssesy 


eigecil? ial Gt een idestay 1s Tudou! sgeoranen Loge 
Wie vel. s BO SDS bs. PEtasate sl em Te geaiv7gs (asibe@ 

’ vue 

;: UL) am = >i “2 ERTERG. Oe Pr bs , ed KyrG sebulans 


singtei Ponwwdsis wet! | Gy wen . 2a Letty jesiqeod' 66, 


ov deie'te \osvet eeRheuw. 1) 380 cesnyten 4e48Re of 
0 rae . y= J pTeve 6 = =i ‘s 7 ine lLoastEe eigm 
itpaec sr) Gabe’ 226 ‘b> (iihee o@ Seeliet tam 
cbrecdesnie uaUnesBdh eer Servcaqe 26 Gum (8f Al 
ss 
= 
ie =i? Tu 7rié niqaletec aie SS EOS! +o sua sone Baul 
PEE 0414 denitag 0 3m 
i 
sHAtes + fievert Ne Beka derit =0'FogneG RORNGUE = : 
ee oe 


vi 
[os fe? LeciActs -@ a ‘ ee Gow 
- - -_ - 
Ceti siiae MOE AG retyanem & ere 


a 
qeael) soenmage 


_ 


al 


7 7 a 


could be more appropriately represented oy a "time circle," 
as opposed to a space circle. His argument was based on 
the influence of trade and transportation routes which 
tended vo manimize the traditional limitations or travel 
distance. Shannon, "Bashshur, & Metzner (1969) Later con— 
Firmed Marrinson's observation and found that travel time, 
particularly in urban areas, was a more significant mea- 
Sure Of acCteSsSibilicy than was travel distance. 
Origin-destination studies by Drosness, Reed and Lubin 
(1965) revealed similar results. 

Temporal and spatial influences on utilization pat- 
terns were not the only relationships examined through 
origin-destination studies. Bashshur, Shannon & Metzner 
(1971) examined, in addition to distance, socio-economic 
factors such as religion, Trace, education and income which 
might influence patient flow. They found that such factors 
Ghee in Tact int Luence= pavien: tlow, Particiwtarly  =relagqioan 
and race, which were closely related to income and educat- 
ion. The authors cautioned however, that Cleveland 
medical facilities tended to be ethnically grouped. 

There was, for example, a Jewish hospital in the area 
which most Jews travelled to by reasons of preference. 
Limitations aside, Bashshur's contribution was to hign-= 
itoht the importance of Socio-economic variables in 


patient-flow studies. 
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More attention to the attributes of the 

facilities and wneir relation ‘ta the 

SOCial Gand ynealth*characterrsetics of 

patients might additionally reduce that 

residual variance which represents error 

or ignorance. 

(Bashshur, Shannon & Mstzner, 1971, p. 75). 

ACCETBUtSSisof Che seacriitvies or of special Care pro— 

visions have also been recognized as factors related to 
patient mou essharpand Motarthy (19741) ror example, 
Found that, although patients tend to travel to the near- 
est hospital, patients were willing to travel greater 
distances for special needs. In addition, they were able 
to demonstrate the relationship of flow satterns to 
Morrill and Earickson's (1968) concept of hierarchical 
Hef Peroni cronmanong Nosptusls (Toll, 198?.ep. 49). They 
Hdewert ved Cegvans of fist DaeLlenL LNPOrt, Teqions vor nec 
Patient export, and regions of balanced import and export. 
Ameharastervstic: oo, Vinperc! regions was the inclusion af 
a major medical/hospital center which attracted patients 
fron Surrounding Treqions. “Export regions, om the other 
Hand,» included®enly Local hospitals which provided rtela- 
tively basic services. More specifically, Elaimy (1969) 
examined the relationship between hospital attributes, 
such as technological capacity and case-mix complexity, 
factors related to patient travel, such as time and 
dastaunces. Ghde patterns of Utilization (Toll, 19824>p. 5). 


The findings suggested that a certain degree of natural 


matching existed between case complexity and hospital 
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technological capacity through mechanisms of physician 
Deferral ceahdupavienumonoteosc.( Shaniex. 61 9os,e 741 
sim. loariV sINeasssudy of American pediatric fospital ser- 
vices, Andersen Go. et al (1978) found that dedicated 
children's hospitals received a much larger percentage of 
CislLantelLeterrals particularly of complicarce: CondLeLlens 
ac, GConpared, LO peGLlavric units 12m general hospwuedic. 

Other aspects of the health system organization, 
beyond facility attributes and functions, have also been 
Pelated to Utilization patterns. Studnicka (19755) found 
LUaGOrGanlzacional facwors suen as phiysteian lbocatvon and 
admission privileges were operative influences, along with 
HiStance MiNImMmizacion, Ln ebstetrical Utilization satterns. 
In an Ori gGin=aesuination Study of nursing: home Utilization, 
Raasok (1979) found that Organizational factots, sllch as 
facility Gunsrship and accreditation Status, coulda intr lu— 
SnecSe DaAtterns of Wtilezauion. 

In summary, the literature relevant to natient flow 
patterns suggests three principal factors influencing 
patient movement: 1) travel requirements as measured in 
distance or time, 2) socioeconomic Characteristics iof ‘tne 
iserepopulavcon, andmeojevumetvonal and eroganizacitomned 
Characteristics Of Cares pacilities, Ihe tendency, tovlard 
travel minimization is generally well accepted. Socio- 
economic characteristics are often readily tabulated but 
difficult to conclusively relate to othsr phenomena. The 


last category, however, may benefit from further analyses. 
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Useful analyses may include the examination of specific 
Uti ezacLon CaevebnSebysnospital functional dittetentia t— 


Lon such was devels vot care. 


2.4.2 Delineation of Ssrvice Areas and Sarvice Populations 
Delineation of hospital service constituencies and 
their geographic locations evolved largely in response to 
hospital planning efforts. Many authors noted that effect- 
ives hospital planning would occur only when hospitals 
within a region knew who their patient populations were 
anusnow, Of why, tne populations: came to arrive at a oarti— 
El ake AP oa iia Tsro Snes Waions) Meas sh eltshauis <i (eho. Wee, B28) he 
Three approaches to service constituency delineation 
have evolved: 1) optimization, 2) administrative; and 
5) scological/emoitical (Shonick, 1976, p. 62: Toll; 19380, 
Dadi). ihe ootimazation aporoeach fefers) to, the wemarcat— 
ion of a service area by planners or researchers who 
determine the market boundaries based on criteria far 
optimizing health care delivery. The administrative 
approach refers to the use of preexisting political, or 
other administrative boundaries, such as census districts, 
to define hospital service constituencies. Such an 
aporoech tends to disreqara actual patterns of hospival 
use and has therefore been discouraged by some authors 
(liocco oh tenderter, 19¢5° leixeira, 1975)... he 
ecological approach, on the other hand, incorporates 


actual patterns of use and patient flou in the delineation 


70 


: - 
eftenessa Vo “hse nia 


«fn itcaere? ct (anoedd aj 


id 
i 


Ly 
woidabpaoe! e>\vitc one Zeen4 SO i 


niet 6 nen ue en) ae so 
7 Ww ‘ 7 


: a oV#it65 


_—o 


= : 


°: ay ebglsae ' —— 


nse 
: ofewel Oe wae 
16 oiaeenited | §. Ss 


evideorites 


pie easnrnusicsares aulug@s Jsligeon 10 = 
1 aanonee: nt Glegtes Sevieve EnNicte siteesgoee send 
’ | ; ssnetts ontenate Lad iqest 
-gyette gett baton) RaPheye ret «alte ; .Qzon 
: P a.) 
-Sigeert Hehw Yetiouges of sn biunet@ S09 Lqeod evi - 
. a i 
PHgosve ig G TAH i3Ga a a7 Jon nose & nan: a 7 
a y 
\ & + (Ques. Bris @ ic ’ A rete tH ,vott bre 
. ‘ F : 
AQuige sGyul . aivnteee ~ritisaels 
7 
roLd 5 Pumas Saiviet oF Fees ¢ aetnit 7 
7 tea Open 
avid qa Jeinines i? .nollasemes ‘beviscve eyes” 
rt > Pn — f a 7 ; - 
€ b«@ ,Oter « o.! v= *¢ = +6 siinntaiet (Z. ; 
: ‘aa e\' hs arste* Nera © aE sijexPoisme att «(Te 
4) cles ebsamy 9 @berhcts Vi aete Seuvte® #) Tae 
et ae 
‘ Si J : ; tineag ec ietoem ote eniwie8ed 
: - ‘? se Pa " 
avsde'itedsswaas eas esyviter gan? Helgert grisiaivags 
i . P 
pele oc ane ‘i 9) eaeves noso3age 


ee, (st - 


a > a 


an? 
_ 


- : 
Te) ve ay oe ee T° 
64) F19 ste ee ie 


idiiceo! it 


- a 


ent 


7 7 ; 
e* bia teosm \eueie: es fat jeetuetfuce du i2exGecAinke sritc 
aq (avteudad ene > aOiviee 


fee. Iewdiie “SEQas ele a? She? nad 
an 


ee. Reeder wd sa: as 
vite = Sale ic yi in 
ans (ee 


—— 


Lada qeurt ent’ et 
. . 


_ 


_ 


A 


OTF Service Constituencies. the most important distinct 
ion is that the ecological approach derives a geographic 
service area from the distribution of the service popu- 
lation, as determined by patient flow. The optimization 
and administrative approaches, by contrast, derive the 
Service populations from established geographic boundaries. 

In many early hospital planning efforts, service areas 
were primarily defined as geographic subddivisions of plan- 
Lingereqlons \onOnlox se 19 (eo. . ols). | Petscons me! bul more 
the "service area" were generally assumed to seek care at 
facilities within that. area. Utilization behavior however, 
being determined to some degree by patient choice regard- 
img LoCation of Gare, did net necessarily conform vo this 
assumption. Numbers of residsnts could be expected to 
cross such administrative boundaries. Consequently, the 
service population, used as the denominator for rate cal- 
culations, was inaccurately assumed to be the population 
of the service area. 

One of the first studies to derive service areas from 
actual utilization patterns was conducted by Lembcke 
(1952). Using patient origin-destination data, Lembcke 
attempted to assess quality of medical care through the 
comparison of appendectomy rates of various service areas. 
The innovation of his Work was in not assuming that patients 
resided in, and received care in, the same service area. 
Instead, he allocated gach surgery event to the area of 


patient origin, regardless of where the operation was 
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performed. Individual hospital service areas were then 
delineated according to townships which had a large majority 
(75mto. 95%) Pofeallethbelrehospitalizations PCCUTLTINgpaty that 
indi vidtel hospitals (kemackes 1952, pee277)) 

In a later study, Poland and Lembcke (1962), empiric- 
ally defined hospital service areas using the "equal- 
iakebihood"'sornineapall of patients flows The service, areas 
boundaries represented the points at which a patient was 
equaltlyelikely tottravel to onesparticular hospitailas he 
WaseeOmcvravelstobanycofeall theyother! hespitals (lriffith, 
(Og? seon,wos=7 os sohonaok,. 1975, po. 65-67). Additional can 
tributions of this work included a subsequent analysis of 
patient flow among the service areas which indicated that 
hospitals with specialized technological services tended to 
draw patients from greater distances than hospitals without 
SUCH BeLViCesS. SeoLMilarly, @therdistance cypicallyetravel led 
for service was positively related to disease complexity 
CGhoniekje1o /Gsm0phwo5-67).5eSueh Findings) Tavdtthe) founda 
fiom for. use»of this gravity model to explain and predict 
BALternseot UWtLlazation. 

The gravity model, borrowed from the Newtonian theory 
OfsGvavity. States thal attractive forecessbetwueen two 
bodies "increases with the product of their masses and 
decreases with the distance between them" (Meade, 1974, 

p. 360). Meade (1974) employed the gravity model, adapted 
for sociological applications, to delineate hospital ser- 


YViceG areas im Idaho. “ihe "mass! of individual Gosottals was 
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measuned according to the concentration of beds, facilities 
and physicians. Thus, the hospitals with more beds, speci- 
alized physicians and services, as compared to adjacent 
hospitals, possessed more drawing power. The hospital ser- 
vice area was then delineated by the distance over which 
the hospital exerted its attractive force. The resulting 
areas were compared with known patient origin data and were 
found to approximate reality (Meade, 1974, p. 362). Meade 
was careful to point out, however, that the methodology was 
necesscaraly Linitted to rural applicatiens so as to avoid 
overlapping service areas. 

With a broader perspective, Paine and Wilson (1975) 
set out to establish large regional service areas each 
encompassing a number of hospitals. Using patient origin- 
destination data, they divided Alberta into six regions 
Suchpthat ateleast 90% of the gresidents within a oiven 
region would also receive hospital care in that region. 
Regions were composed of aggregated census subdivisions. 
PnemcCL PCL SlSMRORabLnt ce oclldy, swhlch Ccouldmalso spemleveled 
against any of the aforementioned studies, is that basic 
patient flow patterns were based on a geographic unit, 
census subdivision, which could subsume more than hospital. 
This situation rendered the areas as characteristically 
"unequal" and therefore potentially inappropriate for 
comparison of utilization patterns and patient flow. After 
reviewing methods of determining service populations, in- 


eluding Paine and Wilson's work, Teixeira (1975) recommended 
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Chat Util rZatennestucdres, Particularly ef acute care hos= 
pitals in Alberta, use geographic areas which include only 
One mMOspical (ive. General Nospital districts). 

The issue of one hospital per geographic unit for 
origin-destination studies has been a notorious problem 
For urban areas with several hospitals. "Patients, 
especially in metropolitan areas are not distributed to 
hospital ineanwoptamaleopattal pattern (Stadnicki, 1975p. 
jeeoeU)e esDroscness, need and) Lubin (1965) “addressed this 
problem by using computer graphics techniques to map 
CaluiorngasurDan nospital Service areas according to the 
proportion of admissions each urban census tract contri- 
BUteEd tomuhe = toval admissions of a given hospital. Even 
with this technique, considerable boundary crossing be- 
havior was noted in patient flow patterns. Morrill and 
Barickson (leon ein a ctuidyveet Chicagorarea Mocpatels and 
PavLencs, aksoOMnoced SlOnLiLeGant DOUNdanY erossing Denavior. 
They were able to show that much of this variation was due 
to mMespital characteristics such as Site and Service scope. 
Their work implied that hospital service areas would vary 
in -eize, shape, and oopulation according to CcharacuceriSetics 
of the hospival. “lInis Situation contradicted the accepted 
planning assumption of the influence of distance minimiz- 
ation behavior. 
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distance Minimization in metropolitan areas Sy Stating that: 
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In large cities and their surrounding 
urbanized areas the effect of physical 
actessibalatyeons thes distributtonsot 
Patients to hospitals becomes confused 
by the large number of alternative hos- 
pitals, the relatively small distances 
between choices, and the large numbers 
of patients services. 

(Studnickig = 19.75bee0e8 6s 4): 
otUdnickr@then setraut toa quantify the diverqence of “acttlal 
urban patient flow patterns and flow patterns which would be 
expected with an "optimal accessibility model." He analysed 
berth records from Baltimore obstetrical admissions “and 
PoUMdmcistmanlye25>5.0f —cheauirtihns eceurreuMatt thesmneares! 
Hocnmeal SUStudnielaaets (on, 65.655). eUhenmhospatales wore 
Grolpedsin@alartiles sof accessSibilivy co vpatient Locauions., 
50%sOf Meneebirths occurred in thesfirst, quartiler(closest 
fasoitals an; Geasececoncaquarvil ow hosopbalc, s1ouegr et nind 
GWartile®hosprtals, and 20% at fourth quartile hospitals 
(furthest hospitals). A stepwise regression analysis iden- 
tified variables which explained the variation in "spatial 
efficiency" of obstetrical patient flow. He found that dis- 
Vance, or effort minimization, was mot entirely applicable 
ta poor, typically *nenwhite patients whose choLrces of “hes-— 
Ditalavere limited by “inability to pay and =dirrerential 
admission policies (Studnieki, 19755, p. 689). The impli- 
eation is that universal health insurance may decrease some 
of the "atypical" patterns of urban patient flow. Studnicki 
auctions, havwever, that patterns of flow would stitt be 


heavily influenced by physician location and admitting 


ptivileqss (np. 690) % 
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The unsuccessful attempts to delineate clearly indep- 
endent geographic service areas, at least in metropolitan 
areas, created a methodological problem for calculating 
hospital service populations. it became clear that planners 
nesded an ialternative toithe traditional practice of defin-= 
EROS cienselvice populativonsas) the. popllationecontained An 2a 
specified geographic catchment area. Griffith (1972) res- 
ponded to this need by developing, or at least formalizing, 
two indices of patient flow which identified hospital ser- 
vice populations. The indices were particularly important 
in that they accounted for imported referral patients in 
hospital service populations. His method involved the 
construction of a utilization matrix which represented the 
number of admissions coming from an array of geographic 
areas’ (mot just the expected catchment area) to the array 
of hospitals under study. The relevance index (RI) rep- 
resented the preparation of all the admissions 
Originating 1loOmea Particular gqeograpilcyareanwhichewene 
to omgi vepehocpitalei(Griinith, 19725 PeavO)cee phew 
served aS a measure of a hospital's market share within 
Bach identified geographic area. A hospital: service 
population could then be calculated by multiplying the 
known population of each geographic area by its RI market 
share, and then summating the population contribution from 
Bachvatear(Griprith, “W972, 0. (6). The secand, index, etie 
commitment index (CI) was used to represent the degree to 


Whuechat panuicular hospital served a given geographic area. 
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Piwee Caloldated ac tne Proportion of a nospital's tote! 
admissions which originated from a particular geographic 
areamcCr ith Gunn hou Ze. One Colle 

Griffith's method of delineating service areas and 
populations: Without the: limiting geographical concest of 
catchment areas was extended by Bay and Nestman in 1980. 
In a study using Alberta utilization data, they demon- 
Stpateqd a hospital service population could be calculated 
Without a specifically delineated service area. In addit- 
Lon, their service population model could be applied to many 
nespitals at a provinertal level, rather than concenrrating 
on individual hospitals as Griffith did. They also demon- 
strated that the RI and CI could be calculated using 
available utilization measures, other than admissions, such 
as patient days. Perhaps most importantly, Bay and Nestman 
(1980) emphasized the theoretical imperative of homogeneity 
assumptions with seed CO DavLerns Of DMYSleian Piactice 
amd referral, and hospital specialization. Iney poved, 
in their study of Alberta data, that thete Was Teason to 
question the assumptions of homogeneity. Interpretation 
of results which suggested significant variations in 
resource allocation and Use, among hospitals and districts, 
was therefore cautiously limited. 

Based on the investigational experience, and empirical 
evidence reported in the literature, it appears that delin- 
Bacion of Services areas and populations’ based on (pationt 


flow patterns, rather than on geographic areas, Tepresents 
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the method of choice. Furthermore, it appears that the 
proportionate area and population models developed by 
Griffith (1972) and Bay and Nestman (1980) represent the 


current "state of the art" methodologies. 


2.4.3 Comparative Perspectives of Resource Utilization 
Evaluation of resource utilization, in terms of equit- 
able distribution and efficient use, has been limited 5y the 
lack of valid or even universally accepted absolute stand- 
ards. Consequently, evaluation efforts have turned to 
relative comparisons of resource utilization among hospit- 
alse anc among, cegions. A OrereguLSiLte Tor cuicn comparavive 
evaluations and analyses is the ability to calculate comp- 
arable rates of resource utilization. Recent authors have 
argued strongly for the use of per-capita utilization rates 
based on service populations which account for patient flow 
patterns (Bay & Nestman, 1980 and 1984; Shaughnessy, 1982). 
The two generally accepted methods of calculating 
population based, per-capita utilization rates were sum- 
marized in a paper by Shaughnessy (1982). The two methods 
arose from two different perspectives of comparison; the 
community based (CB) perspective/method, and provider based 
(PB) perspective/method. The CB method begins with the 
specification of a geographic area (community). Then, the 
total hasoital (or Other nealth service) Gtilazattanesexperi— 
ence of all residents in the specified area is determined, 


regardless of where the utilization occurred. The per- 
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Capita Tate 1s obtained BY dividing the areas total werli-=- 
ZatLon experience by the area's total population, preferably 
adjusted for age-sex variations. The rates however, can 
only be considered truly comparable if characteristics of 
tne atceas for Comparison are Similars "similar “in “terms "of 
size, health service delivery resources, and socio- 
demographics for example. Such homogeneity must often be 
assumed rather than demonstrated. 

In addition to the aforementioned requirements for 
meaningful CB rate comparisons, there is also evidence to 
Suggest that rates should be based on relatively small geo- 
Orapite areas. Wennberg and Gittelsohn (1973) found that 
wide variations in resource utilization were apparent among 
small areas, such as neighboring communities, which were 
obscured when aggregated analyses were conducted from a 
Tegional perspective. 

The PB method views resource use from the perspective 
of a hospital or other service provider. Consequently, the 
rate numerator represents the total resources used, or costs 
incurred, by the hospital. The service population denomi- 
nator is calculated by using the relevance index (Griffith, 
1972) to derive population proportions relevant to each 
community served by the hospital, and then summating shares 
af the community populations to yield the hespival'’s service 
population (Shaughnessy, 1982). Due to hospital perspect- 
eye, PS Utilization rates can only be considered “vouly 


Comparable if hospitals 1or Comparison ate Sinilars simular 
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Sif sr i) cCetMcwOtmolze scope Of Sonyice, sandecyoios | 
patient mix for example. Often, rate comparisons are made 
without assurances of such homogeneity. However, rather 
than drsmniss “inequitable” comparisons entirely, it is sro= 
bably more important that their limitations be recognized. 
The perspective/method of rate calculation depends of 
course on the perspective of the research question 
(WaeOonalas 19625 9p.. 77). Wennberg and Gittaleonm (1975) 
For example, were interested in the variation of resource 
use among different areas of Vermont. They used a CB method 
to, calculate poplilavion based, “area Specific Utilization 
Tates. To derive the rate numsrator, they allocated "faci- 
PRULES tO Sach Service area of the state in*oroportion ta 
the use of these facilities by residents" (Wennberg & 
SrCtelsanine (7 oem. MiUo). ) Ime sunmatl one on the oreo r= 
cCronal Taciilicy contrciputitons from all nospitals represented 
the botal resolirces committed, or “allocated,™ to the ser- 
Vice area. Ina later study, Wennberog and Gittelsotn (1982) 
used the same CB approach to examine variations in utilizat- 
ion of surgical resources in six New England states. 
Another application of the CB method was used in a 1961 
Study at Variation 2m Aloerca'’s regronal surgical Uturizat= 
ion rates conducted by the Alberta Hospital Utilization 
Committee (Alberta Hospital Utilization Committee, 1981). 
SInvlariy. ai a Longitudinal study of Teqrvonal Variatlons. ag 
Alberta surgical utilization rates, MacDonald (1982) em- 


ployed the CB perspective and methad. 
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A particularly innovative application of the CS ap- 
proach can be found in the work of Anderson and Wertz 
(1877) SeAlthoughe their tgoal was not to calculate reqicn— 
al utilization rates for comparison, the CB perspective 
was used to assess resource utilization in the Vancouver 
area. Their purpose was to estimate the tertiary care 
resource requirements, in terms of beds, for a proposed 
Sspecialtypypediatnictwhnespitalsin Vancouver. “To accomplish 
this, they identified two pediatric service populations: 
the referral population and the urban population. The 
referral population was identified as children whose resi- 
dence was in a geographic area so distant from Vancouver 
(ateleast 100umiles) Sthat theywere unlikely te seek care 
levels other than tertiary referral care in Vancouver 
Cindensamecwleriz,: 1977smp. e208) a. the Urban population 
was to be the remaining pediatric population. Vancouver 
area hospital separations of children generated by the 
referral population were assumed to represent tertiary care 
events. Proportions of tertiary separations were calcul- 
aced GRO DeemnunbDerAOiecLagnostic TUDTrics. “he proportion 
of "tertiary care" in each disease category was then 
assumed to apply also to the urban population. Having 
estimated the proportion of all Vancouver area pediatric 
separations which represented tertiary care requirements, 
bed equivalent requirements could be calculated, after 
adjustments were made for lengths of stay and occupancy 


rate standards. 
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Researchers interested in evaluating hospital perform- 
aneo. eiiis cerics OF eOrOviGing Service toea vooulavion,.emoLoy 
the PB perspective/method of deriving population based 
Utilization Tates. (ints literature in this area is dami— 
DalLedybysGhittithe Grattith. (1978) presented a numoer oF 
P8 per-capita measures of "hospital performance" related to 
SenvlLoomolaitticy picGS us Or GUality. slater, erifironet wa 
(1981) applied these measures to Michigan hospitals and 
demonstrated their potential usefulness. Griffith recog- 
Mized the soft data limitations of quality measures, such 
as patient perceptions of quality but emphasized their 
LMpoLrtance ln evaluation and planning. Grirrith, was also 
concerned about his methods lack of case-mix adjustments 
for hospital comparisons. He recommended this as an area 
For refinement and further research. 

The CB and PB perspectives are actually complementary 
approaches which each provide different types of informat- 
ion, rather than providing two paths to the same 
information. Shaughnessy (1982) demonstrated how both PB 
and CB measures could be used in tandem to dsvelop a pro- 
file of resource allocation to regions and related resource 
utilization by care providers. Bay and Nestman (1984) used 
this tandem strategy to derive population based measures of 
MatstriDuolon of acute ware Deeds for each cdlStrice lin 
Alberta| anaeservice load for each hospital” (peel) The 
bed distribution index (BDI) measured the distribution of 


beds over a geographic district in relation vo the 
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population while the service population index (S91) measur- 
ed the number of people served by each hospital bed (Bay & 
Vestman, 1994, p. 9S). The authors cautioned that sven 
wnouUGh che BDL@atone could provide useful information for 
identifying over or underbedded districts, it would be dif- 
fLourG tO cranStace this int OrMatiom inte cea) location 
decisions because resources are generally allocated to hos- 
Phtaessenot arolnleto. ICOMSeqUeMtLY, ie WOU) sOmniS 
necessary to measure hospital service load (S9I) in order 
tomidemciry cover or Undereloaded: facilities, NMhus., 20 has 
Clear that any system wide resource allocation planning 
would require information from both the CB and PB perspect- 


ives. 


Zeted  ouUmMmMax y 

The use of patient origin-destination data has been 
instrumental in the proliferation of knowledge tegarding 
WELLaZation oenavilors, SUCh as Datient flow spavterns, “and 


the factors which influence these behaviors. Over time it 


became clear that physical and financial access to care were 


only "two of “many Pactors influencing patterns of Utilizat— 
von.  AnVarea requiring further explanation is the impact 
Cp TunceLonal: aia sObganizatitonal omaracuelis oles soi eicne 
Care sroviders, such as differing levels of service and 
Care, On “oie DabLorhowor eiitt lization and paulent flow. 
Patient origin-destination methodologies have also 


evolved over the past few decades such that researchers are 
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no longer solely dependent on geographic areas and juris- 
dictional boundaries to delineate service areas and service 
populations. Sophisticated methods now account for a dyna- 
mic service population characterized by relatively fluid 
patterns of movement. In addition, recently developed 
measures of patient flow, the RI and CI, provide useful 
bases for grouping hospitals or districts according to 
Similarities in utilization patterns. 

Finally, origin-destination analyses can be approached 
from either the CB or PB perspective. The CB serspective/ 
method can provide information regarding per capita resource 
utilization while the PB perspective/method can provide 
information regarding per capita resource allocation. 
Recent authors have demonstrated the utility and wisdom of 


analysing patterns of utilization from both perspectives. 


2.5 Chapter Summary 

The review of literature regarding determinants of uti- 
lization failed to uncover a comprehensive theory or model 
of utilization. Conceptual and methodological deficiencies 
and inconsistencies in the literature were considered to be 
major factors contributing to the relative immaturity and 
directionless nature of the literature bass. Despite the 
lack of focus, a number of factors were identified as being 
related in some manner, albeit not necessarily in a consist- 
ent manner, to the phenomena of utilization. These factors 


were discussed according to a framework which defined 
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Utilization as an intersection of need, demand, and supply 
variables which operated from individual and environmental 
levels of influence. 

The literature regarding classification systems which 
Minit He anol icable sta ols StUdY Of DedLatrac Wis lizarion, 
revealed three potentially appropriate areas for data re- 
GUcELOnN cChAcough CLassarlcaulon: disease, Cavlenc,. ala 
hospital classifications. Disease classification systems 
ware seen to be useful for reducing volumes of morbidity 
data but were also inherently limited in the scope of data 
they could summarize due to their etiological foundations. 
Patient classification systems, on the other hand, could 
Summarize a wide range of patient characteristics according 
to the types of care/facilities required or according to 
the levels of care/service resources required. Such clas- 
Sifications were generally designed to characterize a 
Davie, LOL Hr oup On pacrenta, lil rela lone tomo fac basyiG 
criteria which would promote rational patient placement 
and staffing allocations. hospital classification systems 
were developed to group hospitals according to their simi- 
batity on Certcain Chatacteristics. “Such olassiy ication 
was intended to ensure equitable comparisons among hos- 
pitals, particularly with respect to measures of perfor- 
mance and resource consumption. 

The last section of the review presented literature 
regarding patient origin-destination methodologies. Patient 


Flow analyses of origin-destination data were shown to 
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evolve beyond the examination of distance, or physical ac- 
cess, as the primary determinant of patient movement. 
Researchers have expanded flow studies to include assess- 
ments of patient choices for location of care and the 
influence of hospital service and facility characteristics 
on patient movement. Origin-destination analyses have also 
become more sophisticated with respect to the delineation 
of service areas and service populations. The determination 
of service areas and populations based on patient flow pat- 
terns and proportions of market shares have rendered the 
specification of geographic boundaries for catchment areas 
obsolete. Finally, the recent emphasis on the concept of 
using both CB and PB analyses in tandem has been an import- 
ant contribution to the literature and to the development 
of planning methodologies. 

In tovaljeitine teviseul led this author vtoarconclude that 
research regarding patterns of pediatric utilization of hos- 
pital services is conspicious only by virtue of its absence. 
This suggested that empirical foundations for planning pedi- 
atric hospital services, son 4 provincial or Local level. 
Were Lacking.— Frome this Perspective, “aly 1nvestiogatzon of 
pediatric utilization in Alberta seemed warranted. The re- 
view of literature regarding generic utilization and methods 
For analysing utilization patterns revealed a number of 
methodological points which were subsequently incorporated 
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CHAPTER III 


METHODOLOGY 


AS ouclined in sihepter 1, the: purpose of «this InvestL— 


Q@ation Was to explore patterns of utilization of acute 


hospital pediatric services in Alberta. Pursuant to this 


goal, five objectives were identified: 


1) 


2) 


4) 


5) 


to identify the level of acute hospital service 
utilization by the Alberta pediatric service 
population, and its Subpopllations, and associated 
trends in utilization over a ten year period, 

to identify and compare district and regional 
utilization rates over time from a community 

based perspective, 

to identify patterns of patient movement from 

both community based and provider based perspect- 
ives, 

to identify and compare disease specific patterns 
Of Utilization With a View toward developing 
CoMparisons Of Ubtilizacion by Vevels of “care 

Dased Of dilagqnostic groupings, 

to estimate the extent of pediatric service utili- 
Zaviom an Alberta, Unien could be classif red as 


tertiary level care. 


To achieve the goal and objectives, the research project 


was divided into three stages: 1) developing the overall 
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investigational strategy, 2) acquiring and assessing the 
relevant data, and 3) developing and executing specific 
analytical steps in accordance with the identified re-— 
searen objectives. The discussion presented in this 
chapter is organized to reflect these three stages of the 


research project. 


3.1 Investigational Strategy 

The investigational strategy evolved from two major 
processes; development of a conceptual framework and 
selection of appropriate research perspectives and methods. 
The results of these processes translated the research goal 
into operational terms and formed the superstructure for 
the iInvestroation. 

The first process was the development of a conceptual 
framework. The intent was to establish a theoretical 
Foundation, supported by empirical evidence, for trends 
in, and determinants of, utilization in general and pedi- 
Apolo vUtnlezZaclhon Ln wert lLedlar. | Suche a houndat van was 
required to direct the examination of pedtauric Utiluzat— 
ion patterns in Alberta. Relevant literature was 
therefore reviewed to uncover existing theoretical models 
and empirical experience regarding utilization. Results 
of the review were presented in Chapter II. 

The literature regarding generalized Utilizaviom 
patterns was extensive. With respect to the specific topic 


St upediatric Utilization, however, the literature uriered 
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neither a specific theoretical framework nor a generally 
accepted adaptation of generic utilization models to the 
pediatric case. Consequently, a conceptual model was 
developed for purposes of this investigation based ona 
synthesis and interpretation of the existing literature 
regarding generic and pediatric utilization. MThe con- 
ceptual model was also presented in Chapter II. 

The second process was to determine which research 
perspective and methods would be most appropriate in view 
of the research goal and objectives. Research perspect- 
ives can be broadly grouped into two categories; the 
inferential and the descriptive perspectives. The 
"appropriate" perspective is determined primarily by the 
research goal. If the goal is to demonstrate a causal 
relationship between identified variables, the inferential 
Belrespective 1s) inditeaqtea (Bauman, 1960, 060 (oe). (nas 
requires a well defined hypothesis and therefore implies 
a knowledge base which is sufficient to permit predict- 
ions regarding the nature of the relationship in question. 
ii On the Other hand. the sresearci goal ts rsimply. co 
identify and document the distribution and association of 
variables, then a descriptive perspective is indicated 
(Baumann 190058 p + nOcs)r 

The goal, and objectives, outlined for an examination 
of pediatric utilization in Alberta were primarily des- 
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investigation was to examine the entire population, rather 
than a sample. of the pediatric patients an Alberte. “There 
would De no need, therefore, to draw inferences (dependant 
upon the hypothesis testing of the inferential perspective) 
Teqaratig tse, populav2on based on a sample. ~Ae a tesuls, 
the descriptive perspective was deemed most appropriate for 
this investigation. The inferential perspective was not 
only considered unnecessary, it was also considered pre- 
Macro, aiidi=thererore inappropriate, fer rescarchm in this 
area due to the lack of theoretical foundations on which 
well defined hypotheses could be based. 

Research methods were selected on the basis of 
appropriateness to the goal and objectives. Notably, the 
First two objectives refer to the examination of trends 
and patterns of utilization over time. To satisfy these 
ebjectives, Longitudinal data Were required. such data 
can be obtained through retrospective or prospective means. 
Retrospective data are often available through historical 
records and are thus relatively accessible and inexpensive. 
Prospective longitudinal data, however, must be collected 
over time and are thus relatively costly and logistically 
more difficult. Due to the ready availability of histor- 
ical Utilizacion Gate tiles, TretrospectiVemdata COlLecti on 
was the chosen method. Utilization data were available 
for ctheiten yoar period from 1971 ta 1960" | ihieecime 


span was, therefore, designated as the study period. 
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The aim of the investigation was to generate infor- 
MaclLoOn.sac nea natures Onewiliton 1S ImMoiLcaccu ine tine, Tesearen 
objectives, which would aid strategic planning efforts 
regarding the future of Alberta's hospital pediatric 
sefvices. Many of the salient planning issues were 
expected to center on resource allocation from a systems 
perspective. This anticipated application of the research 
lead to the selection of research methods which employed 
population based per capita measures of resource con- 
sumption and supply. This selection was based on the 
CONVLCLLon that: 


In order to achieve an equitable allo- 
cation of resources among communities 
UECM Mato oLaniiLige gurLedl ethan, «ibe as 
necessary to match the amount of re- 
sources available with the population 
to be Served... 

(BayceNeatman,. 1964. soemto. 


Bay and Nestman (1984) argue strongly for per-capita 
measures in that: 


Because of the strong effects of supply 
on utilization and the free movement of 
Pattenus eaonress Nospital Gistrich, pound— 
aries, it is apparent that the direct use 
Gf WtilaZzacroMmaesoaeLoulos. Uno ludiing 
GCclBancyYNbaves,. 2S 4 DasiS sor Mocputved 
bed [resource] allocation seems illogical 
and inappropriate to overcome the diffi- 
culties associated with the direct use of 
Utilization data, a population-based 
approach appears to be more appropriate 
inedealiing vith ope oed RCenee reallo- 
Cation probleme) (ps. 4) 


In support, the literature review revealed that evolving 


research methods for area-wide utilization reviews had 
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demonstrated the utility and wisdom of calculating per 
Papita cr tl eZavioneraves., adjusted for age and sex vari— 
ations, to enhance comparability among areas (Bay & 
Nestman, 1980; Griffith, 1978). 

PGES Fare cio classes of Metheds Tor computing wer 
capita measures of utilization. Community-based (CB) 
analyses construct per capita measures pertaining to the 
population of a defined geographic area (Shaughnessy, 
19625". 662)> Utilization rates calculated with the Ce 
method would, therefore, be in reference to areas such as 
hospital disterets or Teqiuonal groups of districts. The 
second research objective of identifying district and 
regional utilization rates would therefore be accomplished 
through CB analyses. The second class, the provider-based 
(PB) “analyses, Comstructs measures which characterize a 
given provider or set of providers in terms of per capita 
measures (Shaughnessy, 1982, p. 62). Patterns of utili- 
Zation Cobabave sor spect ics PrOVIGerS.,. OF MOSpiltals,. calla, 
therefore, be examined through PB analyses. 

A methodological extension of C8 and PB analyses also 
allowed examination of patient movements according to 
origin-destination matrices. The origin vector typically 
represents the district of patient residence (a community 
based variable) while the destination vector typically 
represents the hospital where the patient Teceives care 


(a provider based variable). The third objective of 
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identifying patterns of patient movement would therefore 
be accomplished through a combination of CB and PB analy- 
ses, otherwise known as origin-destination analyses. 
There were no alternative methods for examining patient 
movement. 

Of "major strateqic concern Was the camparability of 
calculated utilization rates. To ensure optimum compar- 
ability, age-sex adjusted population data would be used 
for ail per capita’ tate calculations. “In additton,” disease 
Specific Utilization rates would be calculated for compar= 
LSons ane TeCOOnL EL OM. eo, tne Dbimary Tole that’ disease ox 
diagnosis plays in determining utilization rates and 
patterns of rate variations. This strategy was consistent 
with the fourth research objective of comparing disease 
Specific Patterns of WoLllization. 

Similarly, it was assumed that comparability would 
be=enhanced, at. least qualitatively, af patterns of utili-— 
Zation were examined within qualitatively similar disease 
Categories identified as "levels of care." As noted in 
the literature review, generic levels of care, beyond the 
GlAaSs@i Ueaclon Of Indi Vigualepatwencss, leaves vee alin nen— 
entiated on the basis of distance travelled to care 
(Anderson & Wertz, 1977) and diagnostic groups Weighted hy 
length of etay pacternsu (Andersen Company et ale, 1476)", 
The weighting by length of stay was assumed to represent 


intensity of resource use. Because this assumption was 
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tenuous, particularly in a predominantly rural province 
such as Alberta, this basis for differentiating levels 

of Care was Tejected. Alternatively, levels of care 

Would be differentiated accerding te the travel patterns, 
and patient movements observed within diagnostic cate- 
gories under the assumption that relatively severe 
illnesses typically required patient travel to facilities 
with intense, concentrated resources. This strategy of 

dip Letemtieting levels of Care Was Consistent with research 
objectives four and five. 

In summary, the overall strategy developed for this 
investigation was to conduct the research from a descript- 
ive, rather than an inferential, perspective. Strategies 
regarding research methods included the use of: *retro- 
spective rather than prospective longitudinal data for 
pragmatic reasons, a population based approach to utili- 
Z2a010n Bates to censure applicabrlicty te resource 
allocation issues, age-sex adjusted and cdisease specific 
utilization rates to enhance the comparability of rates, 
and the differemtiation of levels of cate: to provide 
qualitative conceptual categorizations fer panalyses Ff 


resource consumption. 


3.2 Data File Development 
Presented in this section are the principal data 
Sources and the methods Used to organize these data into 


an integrated file which would Support the intended 
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analyses. In general, the data were obtained from federal 
and provincial government sources. The federal government 
was the primary source for detailed census data. The pro- 
vincial government provided the utilization data which 
were generated in vast quantities through the provincial 
health information system. The health information system 
data are particularly valuable for utilization and plan- 
ning studies in that they are consistently and 
comprehensively collected throughout the province. With 
this relatively complete and homogeneous coverage, re- 
searchers and planners can be reasonably assured of an 
unbiased representation of the provincial health service 
experience. 

There are several limitations, however, to the use 
Oofesuch massive data files. Principally, a great deal of 
time is required to collect, verify and aggregate the 
data. Particularly in the case of the utilization data, 
many agencies are involved, each requiring additional 
time to process and distribute the data. Consequently, 

@ Significant time delay, on the order of a year or two, 
can occur before the data are available for use. Another 
iM MiteacLoneds. thaty the vollme of data and tine series of 
agency level aggregations they undergo prevent the re- 
searcher or planner from exerting direct control over the 
data seo LiPvathYAutud COU rect aceoss Lo tle sourmie 
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quality is, however, assured to some degree by Virtue of 

the verification procedures and quality control checks 
Toutinely performed by the data Processing agencies in- 
volved--The Commission on Hospital and Professional Activi- 
ties (CPHA) and Statistics Canada. Based on this assurance, 
the data obtained for this investigation were assumed to be 


substantially complete and not Systematically biased. 


3.2.1 Census Data 

ihe calctilatian of per-capita utilization rates 
required, for the denominator, an accurate accounting of 
persons or potential users in the study area. The primary 
data source for determining the number of RESHMA) plane r' 
given area and time was the federal census figures. Census 
data were available for VE ato lowal, 19 7o.wamcdec ood 
Statistics Canada released the data according to enumerat- 
ion areas (EA). The EA was the smallest unit of area and 
typically did not cross other major geographic boundaries. 
liherefere., by aggregating the EAs, it was possible to 
tabulate the census population in terms of other Ge0grannie 
boundaries, such as hospital districts. Such a Tetabulat- 
ion of the census population, into 102 hospital districts 
according to sex and 5 year age categories, was performed 
Dy the provincial government. These reorganized census 
data were obtained for this investigation. 

The census data were, by nature, cross-sectional 


observations. All data obtained were referenced to June 1 
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of the census year. The dynamic element of time was, 
therefore, not inherent in these data. It was also recog- 
nized that census observations often failed to represent 
complete enumeration and could underestimate the population 
by as much as 5%. It was assumed, however, that such 
underestimates were unavoidable errors which could occur 

in all segments of the population, and thus, no systematic 


distortions of the data were expected. 


Data Modifications 

Census data for the pediatric population were 2x- 
tracted and grouped into eight age-sex categories. There 
were four age categories, each with two suddivisions for 
sex; under 1 year of age, ages 1-4, ages 5-9 and, ages 
10-14. As noted in the literature review, there was 
evidence to suggest that health service need and utilization 
depend largely on the age-sex composition of the population. 
In order to achieve unbiased comparisons of rate variat- 
ions, it was therefore necessary to remove the confounding 
factor of rate variation due to the age-sex composition of 
the population. 

Two methods of rate standardization--holding the 
effect of age and sex variation constant--uwere examined. 
The direct method was deemed too cumbersome for this 
investigation in that age-sex specific rates would have 
to be calculated for each hospital district. fhe indirect 


method for age-sex adjustment was therefore chosen. Using 
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this method, the more stable rates of a larger, yet 
comparable population, were applied to the smaller study 
groups (Mausner & Bahn, 1974). The calculation involved 
adjusting the denominators (in numbers of persons) rather 
than adjusting the numerators (in numbers of cases), 
while using the provincial average for utilization as the 
common standard. 

The actual procedure used to calculate the adjustment 
was the weighted-sum approach as described by Bay and 
Nestmam (1960). ) Thetweiahts wsed were based om utilizat— 
TON hl ouSsseTeone loi. (oro sands ISeuecamsaaned.. Tnus, om Ly 
one set of weights was applied to the crude population 
figures Tor the three census years (See Appendix 9A for 
@etails) “This proeedtre reduced the complitational Te— 
quirements and rendered the resulting service populatian 
Figures longitudinally comparable. The service population 
within a defined geographic area was equal to the age-sex 
adjusted census population of that area. 

Crude population figures were only available for the 
three census years. To calculate yearly utilization rates, 
Sscimaces’ of district populations and Service: papulavions 
were required for intercensal years. Two commonly accepted 
methods of population projection were examined; the linear 
progrsssion model and the exponential progression model. 
It was felt that the sxponential model would most accur-— 


ately represent the expected growth curve of any given 
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population. The linear model was deemed too simplistic 

ine the assumpcLony that populations ancrease. (Or mectease ) 
by a given number of persons per unit time. The expon- 
ential model assumed growth to be compounded such that the 
actual number of persons added to the population per unit 
of time would be proportional to the number of persons in 
thau year, although, the trate of increase could be rela— 
tively stable. 

A constant yearly rate of growth was assumed to exist 
fer che PeEdlacric population im each district petucen, une 
Years. Vori-and (9/76, “and Detween 1975 and 1901. ~Districe 
growth rates were calculated for both census and service 
populations. Pediatric populations for intercensal years 
were then calculated by applying the growth rates first to 
the census year and then to each successive year in the 
Five "year Tange. (See Appendix A for details.) One 
final, yet minor, adjustment was made to maximize the 
comparability of census and service population figures. 
Bach G@istrick service pepUlation Was MULTIpliSod (By fa 
factor which would equilibrate the provincial census 


population and the provincial service population. 


3.2.2 Professional Activities Studies (PAS) Data 

The calculationiot Utmlizabion Tales also wlequited, 
for the numerator, accurate measures of utilization. The 
principal source of data regarding hospital use was hospital 


patient "Separation abstracts" which Were routinely 


‘meee ve | e) vere ond er 


aniegxs ort ana ey a5 ‘eres 4 e vodka 
ee! 
Asue tat tie qiee) ay od Peyote verve boon 


eran 


ras 


Ha dees 
os 
sine Te Mods stugeg ant of béthe ayGe tay 19 sadmun auto 5 
iweRedg See Teun atic o2 terolitogosg ea bipou amit) Yo ep 
s bruom eee ep ehet eds , pier ijie ,teey 2a 
-otdeze xia + 
i - ~. 
4 g'F i i 7 : 7 - 
-- haumu&en-@a BReeeeg To eres Yoseey ireagened A _ as 


i 
oewaeoest i aoe Ree, OL Posy esas jitpeipeq ahd oy 


betas nesutno ome ater ome tver is? | 


~ 
Th 
. 3 


jou J 
‘y. payil eav?e4 he twotg : 


rng ted 
telue o 


s 
bree Aad TO? Wate LUoee- 


reymehAies ty. 467 Aneutoeiwquy 3fases bes 


a 
a 
. = ; 
127. cadet) US ue ene poiviohe Ye Hetabustieo neds siew 
{ s. a 
dt ap teoy SV ISSSOSUR fosa fa na ben. 1994 Buanao Bie 
~ a 
sad) ¢ Ce Ldadbh cot) Aa rabrecs < 32) sepoet taag 


ari Lin. Sao) ci gaem, eu Jresgme 2.06 oportian Jay % mi 
: - 9 7 : 


: 7 wv 7 i c¢ 
4 Welvoee Diie, Blanes Te qth Raa 


ate 1H Tat 40 


» eh tied bos a 3a Poi de. very aol H3ee suivoudth at . 
’ / 


uangs aes éodsliaope fiutw raided adam! 
st “ i a d 
‘noise luned Pa, Lupe = 3 vosy @A sa nes 
pre Mic 
etec (eAaRy enti, eget es ienmianstor as 


a 


es 
eM 


ber tupes> ra age - bes pacer) ro re tena ad 7 
unt dad eed jaw ee muni px hie ea sad evem err 
é ¥ m vik _ 7 ; 7 
piinvo! sav a¢ mani p Miibiryo>s een I 
_ a j tid \ a iw? bes 3 fia 

eee Sud > Gee ; - 
- oe sien pelt 


eullected and compiled for all Albertan hospitals by 
the Commission on Professional and Hospital Activities 
(CPHA) in Ann Arbor, Michigan. These compiled data were 
typically referred to as PAS (Professional Activities 
Studies) data. The records obtained for this investi- 
gation were provincial government computer tapes which 
contained PAS data from January 1971 through March 1981 
Dimes acute, Caroanosoi cabs tn Albertans lhe Cataan 
particular relevance to this investigation were: 1) age 
Opepatiens onmadmission, 2) patient sex, —3)) primary 
EaagnOsho. 4 elena tin iat esvay--5)ieadmuctiang hosamtal~ sand 
Sy NOsputal wi ctrich scorrespangumg to patient recicence. 
As noted above, the unit of data collection was 
hospital separation. Consequently, episodes of illness 
Or individual cases could be over represented in that they 
would be counted more than once if hospital transfers 
(recorded through separation abstracts) were involved. 
Thus, the number of cases treated in primary or secondary 
service level facilities may be particularly over- 
represented. In recognition of this tendency, analyses 
of PAS data were based on patient days as well as separ- 
AplLonsa, Snevher Ghathactebistic of the da tagwasSetnatea 
separation was accounted to the year in which the separat- 
ion occurred, regardless af the date of admission. fhis 
recording practice could theoretically cause some dis- 


tortion in the patient days. However, due to the 
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nen-systematic Mature of this recording "error," its 
effect was assumed to cancel itself out. 

The PAS data had a dynamic time flow element due to 
Ene COMuanuoeus Nature: Gt separation observations. This 
was inherently different from the single time cross- 
sectional observations of the census data. The two data 
sets, PAS and census, therefore were not strictly com- 
patible. The census data tended to represent an average 
of the persons present in the year because the census was 
taken near the middle of the year. The PAS data, on the 
other hand, wers collected continuously over the year and 
could not be considered to represent the average. Such a 
discrepancy could theoretically jeopardizes the validity 
Of UbLilization rates, calctilated with ‘incompatible’ daca. 
However, the actual effect of this data character dis— 
crepancy was likely to be only minimal. It was worthy of 
HOteslPAreceogGnicioneo, a potential, Sourcesof eerror, parti— 
cularly in areas with relatively high birth rates. 

It should also be noted that three months of PAS data 
in 1979 were not available. Rather than use adjustment 
fac torSeLonroestoOce ss ongluudinal canpatabadi ly. sce —2e— 
searcher decided to use the twelve month, data continuous, 
peclLod spanning March 1979 ‘to March 1980. As a result, 
the following data year Was also changed to span March 
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Age Boundaries 


ine hospreal separations which were relevent to this 
investigation were abstracted from the general PAS files. 
The principal division was that of age. Pediatric separa- 
tions were identified if the patient (excluding newborns) 
was under fifteen years of age on admission. The upper 
boundary of fifteen years was chosen on the basis of 
statistical convenience and data comparability. The census 
data, for example, were tabulated in 5 year age groups. 
Using a population based approach to utilization rates, 
it was therefore most convenient to use corresponding 
categories. Subdivision of the categories to accommodate 
other pediatric boundary points, such as age 16 or age 18, 
would have created major computational problems and intro- 
duced new sources of error. In addition, Statistics 
Canada used age 15 as the boundary for its morbidity and 
Ubi VZattonestoulstics, as did several oUbbications {rem 
thes Unated States (Andersen Co. et, al, 1978:7U.5.. Depare— 
ment of Health and Human Services, 1982). To allow 
EOMDaraSONS Ulth Utilization Statistics {romeaunen sourees, 
the apparent convention of the age 15 boundary was 
adopted for this) investigation. It should be noted, how- 
ever, that the clinical practice of pediatric medicine 
Would not be limited by stich an arbittary boundary. = eNew— 
borns were excluded because, strictly speaking, they are 


typically not the patients, the mothers are. In addition, 
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Te vas assumed that pacterms of Utilization for newborns 
would be influenced primarily by the determinants of 


OOStecr ical Service italia zatt en. 


Diagnostic Categories 


Disease specific utilization rates were based on 
selected diagnostic categories. These categories were 
selected on the basis of several criteria. The goal 
was te select categories which 1) had relatively stable 
coding patterns over the study period, 2) were represent- 
ative of pediatric illnesses and special care needs, and 
3) represented sufficient number of cases so as to avoid 
unstable rate estimates based on rare events. 

(hes eGeongivioneof*coding Sstapllity, waseqdipiicult vo 
Satisfy. The system used to code primary diagnoses was 
changed three times during the study period. From 1971 
to 1973 the system titled Hospital Adaptation of the 
ipternational Classification of Diseases, (H-LEDA) was in 
effect... and fremy 1974 through 1978 @ revased.edition 
(H-ICDA-2) was used (Statistics Canada, 1092a, 

p. 10). A completely revised system came into 

Strect im 1o7o (CPs tene se (981, peel). Wtevaess titled 
International Classification af Diseases-Editian 
9-Clinical Modification (ICD-9-CM). Each coding system 
modification was intended to replace the previous edition. 
Comparability of the coding systems over time was there- 


fore not guaranteed. Fortunately, however, tnere was a 
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telatively stable Superstructure of very broad diagnostic 
Catonopres.  lusvas primarily the codes Urieniny tne. uroad 
Groupings which Cended to vary with each new edition. 

The task of selecting diagnostic categories became one of 
choosing a set of categories which was specific enough 

to be meaningful yet broad enough to remain relatively 
stable over time. 

The representativeness of a diagnostic category was 
dSLtermined cheouginm Consultation With @ practicing pediatri= 
cian. Commonly occurring pediatric diagnoses were favored 
For selection along with those which required relatively 
Specialized pediatric Services. [he fallowing diagnoscic 
categories were selected: 1) intestinal infections, 

2) strapismls, Oo) OtLtis media, 4) acute tiooer resoiratory 
tract antectilens and ant luenza, 9) —Oneumeltas oO), asunme 
andsbtanenitis, ¢) tomsillitis, 8) hernaas.,, 9)) cangenica! 
heart anomalies, 10) other Congenital ahomalves, 11) pera 
Hatalociscordears,, 12.) skull frectures, 14) \other tractures. 
Va) Vaceration, 15) burns, and 16) personings. (See 


Appendix 8 for detailed listings of associated codes. ) 


Geographic Unit of Analysis 


Comparisons Of area Specifin utilization patterns and 
analyses of patient movement patterns all required that the 
province be divided inte mutually exclusive and exhaustive 
geographic units. Several systems for geographic sub- 


division Were examined; mUnicipalities, cemsus tracts. 
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and hospital districts. Desirable characteristics for 
the unit of analysis included; 1) comparable size in 
terms of geographic area, 2) comparable population 
characteristics, 3) inclusion of only one‘hospital per 
unit, and 4) relative stability of boumdaries over time. 
None of the existing subdivision systems satisfied all 
the desired characteristics. The hospital district 
however was considered the most appropriate compromise 
based on the following rationale. Districts were large 
enough to reduce data volume and yet were small enough to 
minimize the averaging effect of reducing the data. The 
PAS separation abstracts recorded hospital districts for 
geographic coding of the patient origin. Using the same 
system for this investigation prevented a cumbersome and 
potentially error ridden translation process. Census 
data, collected in relatively small enumeration areas, 
coullld be compiled to appreximate district boundaries. 
Ponelly all but elgqnt of the 02 districrs ine uded 

only one hospital. The following districts (number of 
hespitals in Orackets), Were the exceptions; Edmancon (a), 
Calgary (6), Lethbridge (2), Bonnyville (2), Beaverlodge— 
Hythe (2), Fort Vermilion (2), Lamont-Mundare-Willingdon 
(3), and Flagstaff-Hughenden (4). There would have been 
fewer exceptions had it not been necessary to combine cer- 
tain Gistricts whieh were currently separated. Districts 


which had been combined at any time during the study 
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period had to be considered as combined throughout the 
Stucy yeenrod for ethemsake of slongi tudinal comparanl lity. 
One veRelne desirable icharecteris tics tases ignat icantuly 
Gompnomised bythe choice sot hospital «edistrictk. Districts 
were not comparable in terms of geographic dimensions. 
Northern hospital districts in particular covered huge 
expanses of territory relative to districts in the center 
of the province. Equivalent dimensions would have been 
desirable so that atypical patterns of patient flow could 
be attributed primarily to varying levels of service pro- 
YVided by different haspiltals or to referral patterns. With 
wide variation in dimensions and transportatian systems, 
however, flow patterns are likely to be shaped: and/or dis-— 


torted by time and distance considerations regarding travel. 


JoJo) Provincial Annual ‘Reports 

The Annual Reports and accompanying statistical supple- 
ments issued by the Department of Hospitals and Medical 
Gane —(DHME) provided supporting data ifor tpas investigation. 
Such data included; 1) the number and size of general hos- 
pitals in the province, 2) pediatric bed complements for 
Bacimnasuetal,-candms) echanggcumih ehospwcal tdistrueowboUund= 
aries: over stimes It should be inoted@thac from 190) 
through 1977 responsibility for wrovincolel shosprtels was 
accorded to the Alberta Hospital Services Commission. {he 
Commission issued annual reports which covered the calendar 


VaetToerramisd) threugiio16. “In 1977, the repaniing 
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SETUGtUTS Was changed to a fiscal year in preparation for 

the -thansfer of responsibility to the newly formed DHMC in 
Jamuary 19738. he reporting system transition resulted in 
the 1977/78 "annual" report covering a fifteen month period 


BG uweoMudantiaryel ss 1977 cand Manch.315 19:78 


uo Analytical steps 

The analyses of pediatric utilizatien in Alberta were 
divided into five steps which corresponded with the investi- 
Gationalwobjectives. The First step Was, thererore. cto 
identify the provincial levels of general and disease 
Specit le witli Zanitan of acute hoseltals, amd) tie tassoc1— 
ated trends over time. The sscond step was to compare 
Gistrict WUtilizactom rates, across the Drovinece, and over 
Gime, so as to identify any comsistent patterns of rate 
Vablatians..) jhe third step was to aggregate districts into 
regional areas, and compare the associated regional utili- 
Zation rates over time and diagnoses to identify any 
Systematic patterns,of reguanal Utilization, ayihese first 
three steps were designed to explore patterns of hospital 
use by children in relation to threes major determinants of 
Utiluzation: Cisease at diragnesis, time (a,erexy 7or 
changing patterns of practice ang technoloay), and location 
of residence. As such these analytical steps addressed 
tie waiteb., second and fourth investigational objectives. 

jhe ourtheanalyvelLcalestep Was to explorevpateenns 


of hospital use, through patient-origin destination studies, 
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ie telauion to threo Ulher determninancs of Utilization: 
referral patterns as evidenced by patient movement, 
levels of service available, and intensity or complexity 
of illness. This step addressed the third and fourth 
GOOjeectives. “he T2aten and Tinel analytical ‘steno, Wace toa 
appOLCL0M pediatric dtr lization’ Dy" Levels or care in 
order to provide a qualitative evaluation of pediatric 
UeElLIzZavaon Of hespivals in Alberta. Through this step, 
the fifth investigational objective of estimating the 
feVelPof UtLilIZavron Tor tertiary level peddacuie care 
was addrsssed. 

A more detailed description of methods employed in 
the analytical steps are presented in the following five 


subsections. 


S20) ee PLovigncial Analysis 

The three primary measures of utilization were first 
examined in their raw form of total separations, total 
patient days and average length of stay. These figures 
were obtained by aggregating utilization data over all 
hospitals and over all, districts 2h tne province. “the 
Taw measures were examined for each diagnostic category, 
for alle dtaqnuses combined, Por each ef tne stenr years, 
and for all years combined. “lhe entrre pediatric service 
population and its various age and sex subpopulations were 
Subjested to this analysic:. 


Raw measures were then converted into provincial 
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utilization rates. The denominators used in the rate 
calculations were annual provincial service population 
figures. Niumerators were either total provincial SEPS 
SrecoOLaMeDrOvnctal DAV o.ee hates Werescalculacegahor 

each diagnostic category, for all diagnoses combined, 

for each of the ten years and for all ten years combined. 
Ra bOSsEOrSpecificediagnostic categories and for pediatric 
hospitalizations in general were then examined for any 
Batterns OF tnends In euLillization over time.  Invaddition, 
an attempt was made to compare the Alberta rates with 
ECOPrespongding statistics fer Canada and thesUmited States. 
Such comparisons were made to help view the Aloerta 
experience in a broader context, and to provide a frame 

of reference in the absence of absolute or normative 


Standards Tor pediatric Utilization rates. 


Soe OLS rot Anmaly.ois 


The next phase of the investigation was to examine the 


Vanlaba lity sot districts raves across the province and ta 
identify rate variations among geographic areas. Tne. con- 
Ceptual folimdation for this analysis was provided by Gay < 


Nestman (1994), Griffith et al. (1991), and Shaugnnessy 


(1982) through their discussions of the community based (CB) 


Methou for deriving Utilization tates. The CSeme vicod 
required that the study area be subdivided into smaller 
geographic units which were relatively homogeneous with 


Pespect to their determinants of utilization. The 
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GeeqrapHhLcCyuUnLe af analysis forcthis analytical %sten was 
EhemnOSspitalsdistrietjeginerefore, Utilizattom rates in 
Cerms, Of (SERPS and DAYS tor tall diagnosticscategqories, 
Were scalculated for each hospital district. s0Rates were 
calcudated Tor years 1971, 1976, and 1980/81 to allou 
LdSittEecatlon von any mistorical trends. (“lt was felt 
that the three years would be sufficient to reveal basic 
trend directions over time. 

The volume of information generated by two rates 
fOlMoachedlstrict: (JU2) ior each) dicseacescataqguny 
Ci snelucding thoes total. for three Years, amounted) co 
hearly ten thousand Units of information. Thus, in 
OPder tolassess ciscuniet rate Variability, the districe 
rates were treated as a distribution of observations. 
Rate distributions were then examined for the minimum 
and maximum rates and the distributional skew. The 
Edmonton and Calgary district rates were isolated as 
landmarks in the distribution because together they 
represented the rates applicable to, or collectively 
experienced by, 52% of the service population. Rate 
trends Within ether individdal districts Were comsidered 
to generally have a limited impact on the pediatric 
health service system and were, therefore, not pursued 
more aggressively. 

The geographic variation im district rates was ex- 


amined by mapping rates according to categories devised to 
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Fepresent, hates on a relative’ scale (i.e. low, moderate, 
high). The teletive scale Was based on percentage vari- 
ation from the provincial rate. Rate mapping was only 


undertaken for data combined over the ten years. 


3-3-3 Regional Analysis 

Following the analyses of utilization rates for hos- 
DBiteal districts, the EB analysis was extended to an 
examination a7 rates for clusters of districts, and limited 
to an examination of ten or less diagnostic categories. 
Diagnostic categories were combined or deleted on the basis 
of the researcher's judgement of the investigative value 
of maintaining each category separately. The district 
analysis svas whe Main source of information for this 
judgement. The clustering of districts was based on the 
patient origin-destination studies and experience of 
several other researchers who had examined regional 
utilization rate variations in the Alberta health care 
field. Paine and Wilson (1975) clustered areas (census 
subdivisions) which had similar roles as regional referral 
Centers for acute cars in Alberta. These centers included 
Edmonton, Calgary, Grande Prairie, Lethbridge, Medicine Hat, 
and Red. Deer. toll’ (1982) clustered Hospital disuriats 
BY the highest Lavell of care, (orimary, secondary, oc 
tertiary) available within the district. Thevelusters 
could roughly be described as metropolitan areas, Tegional 


areas, and rural areas. MacDonald (1982), in a study of 
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FIGURE 2 


DIAGRAMS OF FOUR DISTRICT AGGREGATIONS 


MAP B- 1) NORTH 
2) SOUTH 


MAPA _ 1) METRO - EDMONTON 
2) METRO -CALGARY 


| 


EDMONTON REGION 
CALGARY REGION 
GRANDE PRAIRIE REGION 
LETHBRIDGE REGION 
MEDICINE HAT REGION 
RED DEER REGION 


MAPC 1) METROPOLITAN AREAS MAP D 
2) REGIONAL AREAS 
3) RURAL AREAS 


MNABWNH = 


SuBoLCal serv tecatuGe bizauvon, clustered hospital Gistricts 
accotaing to their similarities or dissimilarities with 
Pespect) to determinants of’ surgical utilization. She was 
able to demonstrate, through these different clusters, that 
rate variations were in part dependent upon the geographic 
areas chosen for study. 

Based on the above research experience in the examin- 
ariovnope Vatrations in regional utilization patterns, 
hOspitelVaiSstricts were aggregated inte four clusters oF 
regions. The aggregation regions are depicted in 
Figure 2. Descriptions and rationale for the aggregat- 


ions are presented in the following sections. 


Map A: Metro-Edmonton and Metro-Calgary 

The format of regional comparison in this "aggregats" 
was in fact only based on two separate, albeit heavily 
populated, districts; Metro-Edmonton and Metro-Calgary. 
Most determinants of pediatric wtilization related to 
availability of service, socio-economic conditions, and 
disease prevalence were assumed to be similar within these 
Luo dUuStricts weUtilizationeraless were tnerefore expected 
to be similar. 

There was one notable difference between the two 
districts. MacDonald (1982) had noted the size difference 
between the two metropolitan hospital districts. In 
recognition of the influence of distance and travel time 


Omepatterns of wise, MacDonald's "comparisons Grouped / our 
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Surrounding suburban districts with the Metro—Edmonton 
Gistricc. 8 he’ Tvskeinhetent aim that tluster was) tne 
addition of areas which could have dissimilar patterns 
of pediatric affiliation determinants. The clustering 
Could theretorelihave tdetracted from, serather than 
enhanced comparability. 

Lom this investigation Lhe tuo imetropoli tan districts 
were unaltered for three reasons. First, the suburban 
districts had satellite pediatric service systems of their 
own which could shape patterns of use much different than 
those in metropolitan areas. Second, due to methodological 
complexities, little attempt was made to ensure that regions 
for the other aggregations were of equivalent size. MThus, 
there was no reason to make it an "issue" for one aggregat- 
fon. sshinallVvenioevasefoelteinatconstaeratrons ofetravel 
DinomemIsoonVv com LOcallLOonsceVOlldnnot, Cline ieC tnt sl onl id oan uy 
influence Utilizationl tates: tormel thetecdaccrict.s © (Distance 
might however influence patterns of use with respect to 


specit ies mospitals Withimethe: dastricts)-. 


Map B: North and South Regions 


Health service delivery in Alberta seemed to be 
faturally polarized Into forth and Sauth referral megrans. 
The polarization was consistent with the north-south 
relationship of the tuo major metropolitan/referral 
centers. Because these two superregions are often com- 


pared with respect to equitable resource division within 
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the provinces, it Was felt that a north-south comparison 

or UcwlyZzanion patterns: wollld be of interest. "Due to the 
large area encompassed by each region, homogeneity of 
Utilization determinants within regions Was not exnected. 
However, the variability of determinants could be assumed 
bowen stnilan. Leothy regions = for “exanples included tural, 
urban, and metropolitan centers. Utilization determinants 
would likely vary among the centers but probably vary to a 
similar cdeqres in’ both regions. On) this! basis.” the two 
regions were considered to be comparable. 

The boundary between the two regions was determined 
on the basis of generalized provincial utilization patterns 
Pepor teas ine prev2oduseucTizatten=studiess (Toll, 7982" and 
Macdonald, 91902 Mand@ patterns Of Dedtatric pationt 1 lou 
across the demarcation line. The boundary was assumed to 
represent the natural division of patient flow patterns 
such that persons living north of the demarcation line 
would be more likely to travel to the northern referral 
center while persons Living south of the line Would be 
more likely to travel to the southern referral center, 
should their health care needs require services of a 


major center. 


Map _C; Metropolitan, Regional and Rural Areas 


In the previous two aggregations, new regions for 
comparison were constructed and assumed to be relatively 


equivalent in terms of the distribution and/ Or arma lal ty 
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Mur Zation getermunants Within therr boundertes. — A 
Girferent approach was to compare Wtilization measures 
among dissimilar regions. Comparisons of this nature 
COuUlUTpTrOVICe Instent. inte the int luence of dissimilar 
iti lization ceteriinanvs on the Variations amano Uti! 1— 
zation rates. It was felt that one appropriate basis for 
comparison would be varying levels of urbanization. Hos- 
pital districts were therefore categorized into three 
Gmoless Metropolican,sreqianal (ar Urban), .anaqeruraly. 

The metropolitan group was comprised of the Metro-Edmonton 
and Metro-Calgary districts. The regional group included 
the Gistricvs which corresponded to the Urban centers of 
Grande Prairie, Lethbridge, Medicine Hat, and Red Deer. 
ihestural Voreup concained tne remaining cdr1striers. The 
resulting aggregation was similar to aggregations used by 
folie (12e?)Pand Macbonalda( 1982), 

It was assumed that the variability of utilization 
determinants was greater between and among the groups than 
itevlas wwLenin the -QrOups.s Varlatlon Of stil ezatton rates 
was, therefore, anticipated among these groups. The extent 
Of Variation, beyond that which Was likely due to stgch— 
astio Watlavlon inetd lization paueoliis: Ol leanne uae 
explored However due ta statistical complexities which 
were beyond the scope of this thesis. 

The metro-regional-rural classification was chosen 


due to its relevance to regional patterns of service 
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availability. Conceptually, health care delivery systems 
GatmGhten Be Islnd rded Sante iprimary, secondary, sand 
tertiaby services; the primary services providing the 
Dasto, ficst Line lcare onvavlocal ‘level, the secondary 
Services providing somewhat more specialized Care for a 
regional catchment area, and the tertiary services pro- 
vid ingehivonlysspecralized “andetechhnteal scare som va tererra! 
Basioeco large Tegiemal areas. This conceptual elassifi— 
Cation is consistent with the ecological approach to 
Sategorizing healthrservices (Roemer, 1979; Shonick, 1976; 
Andersem ¢ Wertz, 1977s and Merrill ~& Exicksonm,.1968)- 
According to this conceptual model tertiary services are 
characteristically centralized in major urban or metropol- 
itan centers, secondary services in smaller urban centers, 
and primary services in outlying rural areas (Trivedi, 
19782. Toll 1982)6 “these conceptual, divisions however 
represent levels of a watershed type, tri-level hierarchy 


Eatnerethan mutually exolusive categories. eine success— 


ively inclusive levels of care exist such that metropolitan 


centers, for example, would provide primary, secondary and 
tertiary care to metropolitan residents, secondary and 
tertiary care to residents of surrounding communities, and 
tertiary care to residents from a distance away. From the 
community perspective, metropolitan residents would have 
all levels of care (primary, secondary, and tertiary) 


available within their home district, regional tesidents 
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would have only primary and secondary levels of care 
evValVlable UlthIn senetracistrict while residents en  curaLl 
areas would have only primary care available within their 
hoOMneR disurieus oe Comparisons) ofl utmlazation trates for 
Eesidencspoeremerropolttan,ereqionaleandeTUrel@areassuere, 
therefore, expected to provide same insight into the 
influence of the level of care available on rate vari- 


at OnS . 


Map D: Edmonton, Calgary, Grande Prairie, Lethbridge, 


Medicine Hat, sand Red Weer Regional Areas 
Tuo of the preceding aggregations (Map B and Map C) 


created relatively broad categories of districts. It was 
felt that a somewhat more detailed division of districts 
would also i be+valuable for comparisons. To “this*end, all 
NGSp ive baduStri ots qwete scatequrazedeinto sl regqianal 
areas. Boundaries for the regions were chosen such that 
the majority of area residents would most likely seek 
acute pediatric health care within the regional boundaries 
(all six areas had secondary/regional service centers 
within their boundaries). The resulting regions were 
similar to those used in two previous utilization studies 
(Paine & Wilsom, 1975; MacDonald, 1992 ioe Three ore the 
regions, Calgary, Lethbridge and Medicine Hat were 
Situated in the southern referral region as described 

for Map B. The remaining three regions were situated in 


the northern referral area. The regional areas were 
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otherwise dissimilar in terms of determinants of utili- 
ZatLOM sel ahulcuUlvatlVANIt tne cespect toutrave .attme | ve 


Secondary and tertiary care facilities. 


3.3.4 Patient Origin-Destination Analysis 

Origin-destination studies were undertaken to gain 
information regarding patient movement patterns from two 
perspectives; the community (district) perspective and 
the provider (hospital) perspective. The community per- 
spective analysis would provide information regarding the 
movement of patients seeking care outside their community 
of residence. The provider perspective would contribute 
information regarding the movement of patients to a parti- 
cular hospitale(or grap, or hospitals). Prom the latter 
analysis, the’ degree to which a given hospital serves local 
residents or serves patients referred from other districts 
could be determined. Through this process, the market 
ConstLeuenctes for a glvem haspital or group of nospitals 
could be identified. 

Analyses up until this point had concentrated on the 
community perspective. Information from this perspective 
would be valuable for system level planning efforts. The 
origin-destination analysis was significant in that it 
allowed examination of utilization patterns from the 
providers! (hospital's) viewpoint. Information from this 
vantage would be valuable for planning within the system, 


such as the distribution of services within districts or 
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regions. 

Patient origin-destination matrices were developed 
according to. the method described by Griffith (1972). 
The Statistical Package for the Social Sciences (Nie et al., 
1975) was used to construct crosstabulation matrices from 
the large data files. The data files had been previously 
compiled from specially developed FORTRAN programs. The 
Variable DiStricts (ar cluster of districts) of patient 
residence served as the patient origin dimensions while 
the Variable HOSpitals (or cluster of hospitals) of ser- 
vice delivery served as the patient destination dimension. 

Matrices were generated in terms of both SEPS and 
DAYS for data which had been aggregated over the ten year 
study period. Data were aggregated in order to maximize 
stability of patient flow indices. There was evidence to 
Suggest that if matrices were generated for individual 
years the number of SEPS or DAYS in each cell, for certain 
diagnostic categories, would not be large enough to assure 
accurate and stable patient flow measures. To obtain some 
view of changes in patient flow over time, a series of 
matrices was constructed in terms of all DAYS combined 
for the years 1971, 1976, and 1980/81. The aggregation of 
diagnostic groups provided sufficient numbers to assure 
relatively stable measures of patient flow. 

Diagnostic categories were collapsed or rejected so 


that only four large categories were to be used for this 
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analysis. There was one category for all diagnoses com- 
bined, and three disease-specific categories each 
Pepresenting either primary, secondary, o©) tertiary type 
diseases. Disease "types" were determined by reviewing 
the movement of rural patients with respect to specific 
diagnoses. The conceptual basis for this method of dis- 
ease Classification was provided by Anderson and Wertz 
(1977). Primary type diseases were typically treated in 
local, rural health care centers and only rarely referred 
to areas with higher levels of care. fJertiary type 
diseases typically required care outside the rural area, 
most often in tertiary care centers. Secondary diseases 
were often treated outside the rural area but would typi- 
cally be referred to regional centers and only infrequently 
to metropolitan referral centers. 

Patient flow measures calculated from the origin- 
destination matrices included relevance and commitment 
indices. Relevance indices measured the tendency of 
Datlente to eremaln Within, ob leave, (ENein ydiStricLe sot 
Becldence to receive oediatric care. slimesouindices proe- 
Videdeinkormation from aecdisurictsperspecti ve. rine 
Commitment indices measured the tendency for a hospital 
tO serve patients located Wibhim, or outsides af, sthe 
district im which the hospital was Located. \‘[hesevindices 
provided information from the hospital perspective. The 


following sections provide more detail on the analyses 
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conducted from the two perspectives. 


SS asians Perspective 


From the district perspective, patient movement was 
viewed relative to districts of residence. The relative 
relationships were described by proportions referred to as 
relevance indices. The proportions were based on all the 
children Living in a district whe had been hospitalized. 
Some children were hospitalized in their home district while 
others were hospitalized outside their home district. The 
PLOpeLTtions of all nospitalazed children Living 21m the 
Gistrrce who had been treated in thelr home Gistricu,. of 
conversely treated outside their home districts, were 
referred to as rélevance indices (see Appendix € for 
details of calculation). “Several measures af Utilization, 
such as SEPS or DAYS could be used to estimate the propor- 
tions (Bay & Nestman, 1984). Relevance indices for this 
investigation were calculated for both SEPS and DAYS. 

Several different matrix formats were developed to 
address different questions and issues related to patient 
flow. Hospital size, for example, was suggested in the 
gravity model (Meade, 1974) as a force which influenced 
patient movement. Based on the gravity model, it was 
Peasonable to expect that a district containing a Large 
hasoital would attract a relatively Large number of 
patients residing outside the district and lose very feu 


Hatienits to ether districts. A matrix was, therefore, 
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constructed to examine the influence of hospital size on 
pediatric patient movement. 

Districts were Givided according to the number of 
BaLed Deis in, Cheydistricet's largest hospitals. A) 500 
beds and larger, B) 100-499 beds, C) 50-99 beds, and 
D) under 50 beds. Category A represented districts with 
Laeoemnosp Calsswren rebatively strong power to atoract 
patients. Category B, C, and D represented moderate, 
small and very small hospitals respectively, each with 
Gln nishinG pUWeT TO) attract patients. | Categories 0 ana 
D could likely have been combined on the basis of limited 
ability to attract but were separated for this analysis 
only to distribute the districts more evenly among the 
categories. 

The destination vector of hospitals was grouped 
according to the classification of the district they were 
Situated itn. POm example, Calgary iiistrict was classified 
imeceteoony fh, thetetere. all Calgary hespitalc were 
Classified in a corresponding category A, regardless of 
thein Size. (he fourvdistrict and corresponding hespital 
categories were then crosstabulated to form an origin- 
destination, Mattox. subdivided Inte the teur sd veqnosric 
composites, for all ten years of data combined. 

Another matrix was constructed using the Map C Metro- 
Regtonal—RUral districuiceategories. . Although thissmavrix 


was Similar to the hospital size matrix, it was 
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conceptually different. The expected influence of hospital 

size in patient movement could be due to the relationship 

Gr hespital size and Levels of care available. “But, rather 

thaneaccept hospital size as a proxy, the Map © confioqurat— 

ion was used to examine patient movement relative to levels 

of care. The actual category divisions were also different. 
Only the hospital size category A and the Map C metropolitan 
category contained the same districts. Categories B, C and 

D did not repeat the Regional-Rural configuration. 

Patterns of patient flow relative to regional areas 
were also examined by using the Map D aggregate for dist- 
ricts and hospitals. It was expected that each region 
would be essentially self-sufficient in terms of primary 
and secondary care (as represented by the composite diag- 
NOSstIGe Categories), .and thae che Edmonton and Calgary 
districts would be self-sufficient in terms of tertiary 
care. The patterns of interest would be patient movement 
Inco Lanonvon and Calgary 1Gl tertiary cane. she was 
expected that Grande Prairie region children would travel 
almost exclusively to Edmonton while Red Deer region 
Children would’ travel “either te Calgary or to Edmonton. 

The Lethbridge and Medicine Hat region children were 
expected to travel almost exclusively to Calgary. Such 
patterns of travel would have implications for planning 
facilities intended to serve the northern or southern 


portLon oT the province. 
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Hospital Perspective 


From the hospital perspective, patient movement was 
viewed relative to service providers. The relative re- 
lationships were described by proportions referred to as 
COMMLeMeNnt Indices. Whe proportions Were based on all 
children discharged from a given hospital (or group of 
hospitals). Some children were from the district in 
which the hospital was situated while other children were 
DOOnGQtner Gistricts.. | Tne proportions of chilarem dis— 
eharoeEe Troma ihespital who Lived if the esp tals 
GAStevet. or conversely Lived in enoOther dicstricn were 
referred to as commitment indices (see Appendix C 
for details of caleulation). SeveTal meastves: of Util: — 
Zation, such as SEPS or DAYS, could be used to determine 
the proportions (Bay & Nestman, 1984). Commitment indices 
fer this investigation were calculated for Doth SEPS and 
Dey ors 

Several matrix formats were developed to address 
different questions related to patient flow. Of parti- 
cular interest were flow patterns relative to the 
metropolitan hospitals, which together accounted for 
ii Geeor all the pedtatrac DAYS over thesten years. 
Edmonton hospitals were crosstabulated with: 1) Metro- 
Edmonton district residents, 2) residents of surrounding 
suburban districts--Fort Saskatchewan, Leduc, Devon, 


Stony Plain, and Sturgeon, and 3) residents of all other 
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districts in the province. Calgary hospitals were 
erasstavulated with: 1 )) residents of the Metro-Calgary 
P#istTicbrande2 )ptesidents of ali other districts an the 
PEOVIMCe . PeacihecruSsSstabUvation Was done: 1m terms on 
SePo.anG) DAYaut or ableten years combined and fer the raur 
composite diagnostic categories. 

The expected result was that the University of 
Alberta Hospital (UAH), the Cross Cancer Institute and 
the Charles Camsell hospital would have the three highest 
commitments to residents beyond Edmonton and its surround- 
MG .a4iStPicts, regardless of the diagnostic category. 
Patterns of commitment were expected to change, however, 
when the composite diagnostic categories were examined 
Separately. | Ihe foothills Provincial General (hi), the 
Alberta Childrens Hospital, and perhaps the Calgary General 
were expected to have the highest commitments to residents 
bevyondaCalqary. “(lhe Calgary district was) mol surrounded 
by suburban districts as was the Edmonton district). 
Similarly, the patterns of commitment were expected to 
change with varying levels of disease complexity as rep- 
resented by the composite diagnostic categories. 

Another portion of the hospital perspective analysis 
was to examine patient flow relative to the levels of 
Care avallabple in ditherena nospltals. ~loOl-accomplisn unis 
the Metro-Regional-Rural aggregation was modified slightly. 
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the metropolitan category was divided into Referral hos- 
pitals and other Metropolitan hospitals. The referral 
centers, the UAH and FTH, were categorized separately 
because it was expected that the patterns of use for the 
referral centers could be markedly different from those 
of the other metropolitan hospitals. The expected pat- 
tern was that the Referral hospitals would have relatively 
large commitments to residents living outside the Calgary 
and Edmonton districts, particularly for the congenital 
disorders category. Metropolitan hospitals, on the other 
hand, were expected to be less heavily committed to resi- 
Gencs Of Non—Metvropolitan districts. 

Tne Last portion of the nespitval based analysis was 
an examination of patient movement relative to hospital 
Tocaction. Lhe Map D cont tguration of “Six regions vas 
used for this task. lt was expected that huspicals would 
be primarily committed to residents of their own region, 
but that the level of commitment to other regional resi- 


dents would change with varying disease complexity. 


aoe elevels of, Care Analysis 

This analysis was intended to help plan bed require- 
Menvse tot a eunsalidatedunhactlity (for Lerclatyerererral 
pediatric care in Alberta, should such a facility be deemed 
necessary and/or feasible by government policy. A con- 
solidated facility would be required to provide all three 


Plevelowor care to Alberta children, bu from a planning 
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perspective, costs and resource requirements would be 
Mosu neavily Thi lvenced by the tertiary care meeds. = Lt 
was therefore important to estimate the level of pedi- 
atric Utilization which could be attributed to tertiary 
Yevel care. From such estimates, tertiary care resources 
and "needs" could then be examined in terms of bed 
equivalents. 

A methodology for examining utilization by levels of 
care was pioneered by Toll (1982). The method was con- 
ceptually based on Anderson and Wertz's (1977) work in 
British Columbia but was later adapted and refined by Toll 
For her study of patterns Gr Utilization inmehloerta.. fc 
was Toll's method which was used in this analysis to 
apportion pediatric DAYS by levels of care. The method 
relies heavily on a set of assumptions regarding patient 
movement in relation to levels of care available. These 
assumptions were considered to be appropriate to the 
Alberta pediatric situation based on the results of the 
patient origin-destination analyses which were described 
in See clone aso. 

(Hemtiest step was ce apportion all pediatric DANG. 
regardless of disease, to the Metropolitan-Regional-Rural 
Grigdm—destination Matrix. This configuration Was Used 
die to the relationship of the categories to levels of 
Care available to residents. It was then assumed that 


ali "pediatrie DAYS Which Were attributed to Regional area 
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residents but were accumulated in Metropolitan area hos- 
bivale could besattributedientirely ta tertiary level care 
meeds. If their care meeds had been of a primary or 
secondary nature, it was reasoned, then the residents 
would have sought care in their own Regional area. In 
addition, it was assumed that the requirements for terti- 
arty level care were the same for all Albertan children. 
Consequently, the level of tertiary care utilization, in 
per-capita terms, identified for Regional residents could 
be assumed to also exist for Metropolitan and Rural resi- 
dents. 

Rural residents! DAYS which were accumulated in Rural 
area hospitals were assumed to represent primary level care 
as no other level of care would have been available to 
residents in Rural areas. The level of Rural primary care 
TilizatloninsannGal per-papita corms) Wasmmou cComsidered 
applicable to Metropolitan and Regional areas. Instead, it 
was assumed that variations in utilization rates were due 
to variations in primary care requirements due to extra- 
Nedicalt actors SUCH as Climatic or qeeqtaphie condiciones. 
Primary care requirements for Metropolitan and Regional 
residents were therefore calculated as the variation in 
utilization levels which remained once secondary and 
tertiary levels of utilization were accounted for. 

The level of secondary care utilization was cal- 


CUlated| initaally for Rural cesidents by suoLtraclting tha 
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proVvioulsly 2dentitied primary and tertiary “care UGili-— 
Zation Tates for RUral residents from the known total 
tevel at Rural ucilization. Ones a secondary level care 
utilization rate was estimated for Rural residents, that 
rate was ‘also attributed to Metropolitan and Regional 
residents under the assumption that secondary care require- 
ments, as with tertiary care requirements, were the same 
por allwAltbertan "children. ~ level ‘of ‘care utilization 
rates which were applied to areas by assumption could 
then be converted into estimates of apportioned DAYS by 
multiplying the rate by the area's service population. 
In this manner, utilization by levels of care could be 
examined in “terms of DAYS and DAY trates Tor each area 
(Netrapolitans;rReatonal anc Rural) ane for tne wprovames 
as a whole. 

Although DAYS were apportioned according to all 
three levels of care, the proportion of primary planning 
mcerest Was that of tertiary Care. fo convert the 
tertiary care DAYS for Alberta's children inter cerns of 
bed requirements, the total tertiary DAYS for a given 
time period were divided by a theoretical capacity for 
that time period (i.e. 365 calendar days per year) and 
a loading factor (i.e. expected occupancy tate). Although 
the resulting figures were not actual forecasts of pro- 
jected tertiary bed needs,they did provide a qualitative 


perspective to the examination of past UtTLLIization patterns 
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which could be applied to future planning efforts. 

Actual forecasts for tertiary care needs were not 
undertaken due to the substantial changes in the pediatric 
referral services since 1980/81. The Alberta Children's 
hospital, for example, opened 15 intensive care beds and 
anv emergency servicesan the  fallyof 1982." They Royal 
Alexandra Hospital in Edmonton also expanded its neo- 
natal intensive care’ unit during: that’ time. Such changes 
were likely to have an impact on tertiary level utilizat- 
ion rates and patterns which could invalidate forecasts 
Drojectedarromei980/e4e98 more appropriate: forecast 
could therefore be made once utilization data from 1982 


or 1983 became available. 


3.4 Chapter Summary 

The methodology used to explore patterns of pediatric 
Uttlazation in Alberta Was based on vhe planning process 
framework which included the following steps: 1) develop- 
ing the research strategy, 2) acquiring and assessing data, 
and 3) developing steps for analyses. The overall strategy, 
which was developed in the first step, was to conduct the 
Tesearch from a descriptive, rather than an inferential 
perspective. Secondary strategies included: viewing 
utilization over time through the use of retrospective, 
rather than prospective, longitudinal data; examining 
lit@lization on a pet—-Captta pasis through the Use or spon 


lation-based utilization rates; and qualitatively 
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differentiating utilization relative to intensity/complex- 
ity through the use of levels of care categories. 

Data which were required included detailed hospital 
utilization files for Alberta residents from 1971 onward, 
detailed listings of the Alberta census population for the 
corresponding time period, and information regarding hos- 
pita lomandenospi tal Gistricts. All data Uere oucarned 
from the Hospitals and Medical Care Department of the 
provincial government (including census data organized by 
jlosMital si Strict iMMitations, Ln tne seculbacveanc 
timeliness of such massive data files were recognized and 
qisecussed. File modifications included the extraction 
Of ao pediatric subset from the census and Utilization 
files, tne sdentificatiom of dragnostic subsets Trom tne 
utilization files, the addition of population estimates 
for intercensal years, and the calculation and addition of 
service population data for each year (age-sex adjusted 
census population). 

The actual analytical pathway was divided into five 
steps which were designed to achieve the investigational 
objectives. The first three steps examined patterns of 
Beutatric wbilization in Alberta from provincial. district, 
and regional levels of aggregation. The regional level of 
analysis was modified in the fourth step to examine pat- 
terns of patient movement from both the community-based 


and provider based approaches. Then,the final step used 
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the patterns of patient movement to estimate the proport- 


ion of utilization which could be attributed to tertiary 


level care. 


CHAPTER IV 
ReoULS 


Findings of the investigation awe discussed ina 
sequence which parallels that of the analytical pathway 
outlined in the previous chapter. The chapter is there- 
fore divided into five major sections: 1) provaneiral 
pediatric Woilazatwon sorends, 2) comparisons or C2strice 
Decal hLosuGbin zatiomerates, ol lequonakavarlati one =in 
pEGIaurlGtitakizatnon Raves, —4 )iinaurenu Onroin—destrnacLon 
flew patterns, “amd 5) estimates of tertiary Vevel ‘care 
Utilization. In keeping with the investigational per- 
spective, the results are primarily descriptive. In order 
to frame these descriptive results within a meaningful 
context, a profile of the Alberta health care system is 


presented in an introductory section. 


4.1 Alberta Health Care System 

The profile is intended to outline systemic factors 
which cotlild influence Utilization patterns and their 
changes over time. Reviewed aspects include structural 
components such as districts, hospitals, and beds, and 
dynamic components such as physicians and service populat- 
ONS. 

Hospital districts divide the province into 103 
mutually exclusive and exhaustive administrative regions. 


The Geeoraphic Size and Shape ef the districts varices 
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markedly, as does the population size within the districts. 
In general, the sparsely populated northern areas of the 
Previnee are dlyidednipuoghospitalvdistrictsewith relatively 
large land areas. Conversely, the more densely populated 
areas of the province, along the Highway 2 central cor- 
PLGGP Fate vd Vicdedeiuntatnospitalsdistriecssuitherelatively 
small land areas. 

The uneven distribution of population and land area 
amomg Mospatal districts “has “several anplications fier 
Uta eZ aeroMm Studies Buln lange Vartatnons in population 
S26, pLOUsexanple, wdIstrictcyane likely tombetdieeimi lar 
URES TMOMO Mm SOolal ssuppant Nnetuorks "and sconcen trations. on 
health service resources. Direct comparison of utilizat- 
Lon faves samono (districts withsceuch dissimilar" 
determinants of utilization could therefore be misleading, 
unless the "dissimilarities" are recognized. With large 
Varvatwonseim daotruet Vand) area, travel dictancemand/or 
time from residence to hospital is likely to be highly 
Variable. As noted in the literature review, there is 
evidence to suggest that such travel factors can be import- 
aiieedererminants sof wWtilszation. ) ASsuming this, telacionship 
holds true for wedtabricVwWtilazatran, any Vartatiog cor 
itidei2dtaon epatvess among districts or regions could conmeeiy— 
ably emdue.s i Dart.) to travel Tactons. 

Hospitals are distributed relatively evenly among the 
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Oistrict. —[hree districts however have no hospital, and 
ten districts (primarily urban areas) have more than one 
hospital. In 1971 there were 123 general hospitals, four 
of which were under federal jurisdiction. By March 1981, 
there were 124 general hospitals, two of which were 
federal. During that time the Rockyview/Holy Cross 

became two separate institutions and two federal hospitals 
Changca LO; provincial jurisdiction. “im terms or pedlacric 
care, there is one hospital dedicated solely to children-- 
Chen per ca sChaldren"s Hospital’ ini Calgary. 

As expected from the variations in the hospital dist- 
rics population sizes, the number of hospital beds are not 
evenly distributed across the province. In 1979/80, nine 
major metropolitan hospitals contained approximately 51% of 
all@ the acute care Dede in the province. In CoOntrasc, 17% 
of hospital beds were distributed among 72 small hospitals, 
each of which had less than 50 beds. Pediatric beds were 
apportioned such that 39% of the beds were located in the 
nine metropolitan hospitals and 20% of the beds were 
distributed among the 72 rural hospitals (Department of 
Hospitals and Medical Care (DHMC) 1980). These pro- 
portions have remained relatively stable over the ten 
year study period. 

Between 1971 and 1979/80, the total number of acute 
care beds increased by approximately 4% (509 beds). The 


largest increase was experienced in Edmonton hospitals 
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wntenm addede439 pedsyduring the mine years.) In icontrast, 
pediatric beds in the province declined by almost 11% 

(207 beds) over the same period: The largest decline was 
experieneed im Ecmonton hospitals which lost 112 pediatric 
beds. Consequently, the proportion of pediatric beds to 
Lotalsacute care beds hac declined from 16.7% im, 1971.to 
14.3% in 1979/80 (Alberta Hospital Services Commission, 
(O71 eDHMEVMIS80). Inethe Edmonton hosputals the are 
portioneof pediatric beds dropoed from 16.2% (583. beds) 
dmeto dd boet?s Ott iebeds) ain 1979/00. 

WIDER SUIMaALYeS tata Stles hrorenespitalwucilezat lone 4. f 
Alberta were compared with national statistics, it appeared 
that Alberta traditionally had slightly more than the aver- 
age number of beds per person; Alberta with 5.6 beds per 
1000 persons in 1981 as compared to Canada's 5.1 beds per 
(G00 HerSsonseal GoLacectles Ganada, 1982b).)"Pedtatricabed 
Comparisons were only available as percentages of total 
hospital beds. As such, Alberta had the second largest 
proportion of pediatric beds (13.7%). Saskatchewan had 
theshiahest (14.7%) and Quebec the lowest (6.2%). ihe 
proportion of pediatric beds over all of Canada was 
6.9%. (Statistics Canada, 1981). Caution would be 
advised, however, in the interpretation of these propartions 
and their extreme variations across the country. Ime vari- 
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LYypes Of NoOspitals, such as alixiliary or rehabilitative, 
Ln enese, Stabiotilesi. 

The total number of medical practitioners in the pro- 
vince increased approximately 26% from 1973 to 1981 
(MacDonald, 1982). Correspondine statistics Were mot 
avetlable Tolstoy ieand 1972.5 General oractitioners econ 
tributed at least 50% of the total number of physicians 
during that time. Pediatricians constituted approximately 
4% of the total number of physicians during the years from 
1979 to 1981. Physicians were typically cancentrated 
around the Edmonton and Calgary areas (DHMC Health Care 
tnstirance: Plan, 1981). 8 In 1981, 76% cf all the medical 
practitioners were located in the Edmonton and Calgary 
regions (regiohal areas were different than those des-= 
ErIpedetorechis MVeSsclgation). | [his ollsten of 
DHyYSlelans inelucged approximately 87% of all=ecpecialiascts 
and) 68% cf all general ‘practitioners in the province. 

The population of Alberta grew from 1.63 million an 
Lae Oeie Soe Mi oer Mes oO, aC pvO pz. 4) aia tomes 
ise (Statistics Canada 1975, 1978, 1995). elo terre 
of percentages, the Alberta population increased by 12.9% 
between 1971 and 1976, and by 21.7% between 1976 and 1981, 
Uitheastetal increase from 1971 to 19671 of 457.4%. “lhe 
Alberta pediatric population (under age 15) increased by 
only 5.4% during the same time period. The growth was 


nou, NowWoever, a aqradtal upswing. Instead, tne pediatric 
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population decreased by 2.1% between the 1971 and 1976 
census years and then increased by 7.6% between the 1976 
and 1981 census years (see Table 1). The overall 
decrease between 1971 and 1976 was heavily influenced by 
a decrease of 9.7% in the 5-9 age group; the children of 
tne searly 960"s. from 1976 ito 1981 the: overall, increase 
was largely due to a 27.9% increase in the under one year 
age group. During the same time, the depression in the 
age 5-9 pediatric population apparently passed on to the 
next age group. The 10-14 year age group declined by 
“Wen trom ¢97e, co, 1987 While the other pediatric age 
group populations increased substantially. The pediatric 
population was consistently composed of slightly more than 
51% males im each age category. 

GeeQraphic Gistribution of the Pediatrie population 
has remained relatively stable over the years. Edmonton 
AideGalgaryevone there acecounted {ol approximately. oO Gon 
the, pediatric population in the 1971 and 1976 census years. 
This wropertion dropped slightly, to 48% in the 1981 
census. The secondary urban areas such as Grande Prairie, 
Lethbridge, Medicine Hat, and Red Deer, contributed 8.7% 
SfauiocelObal OedLaurlc PopliLavjon ims 19 71. ethno propo nt 
lonapereased sligntly im 1976 to 9.2% and in1981) co 
9.8%. There were four areas of notable population change 
in the province. Fort McMurray experienced an economic 


boom during the study period which was reflected by a 
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158% increase in the pediatric evel eee ewes) petal Ieyedh asta) 
19817. Stony Plain experienced a 108% increase, while 
Leduc and St. Albert experienced an increase of 75% each 
over the ten years. 

Age distribution within each district was indirectly 
examined by comparing the census population and the ser- 
VLEGupopuUlation fer each district. If, for example, the 
service population (equivalent to the age-sex adjusted 
census population) was larger than the census population, 
a Telatively young pediatric population was suggested. 

The weighting factors used for the age-sex adjustments 

were larger for the younger age groups because they were 
more likely to utilize health services than the older age 
groups (see Appendix A, Table A.2). The under one year age 
group had the largest adjustment factor. Thus, districts 
with relatively large numbers of young children, parti- 
cularly under one year, would have large age-sex 

adjustment weights and, therefore, larger service populat- 
Lons. 

An examination of census to service population ratios 
(see Table 2) demonstrated the variation in age-sex 
COMBOSsibion Of districts, and the population, over time. 
The existence of such variation indicates the importance 
Df adjusting the census population figures. “inviei, 
S9nor the 10d districts had pediatric Service populavions 
which were within plus or minus 5% of their respective 


census populations. These 39 districts, however, 
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Table 2 


Ratios of District Service Populations toa District 
Census Populations for 1971, 1976, amd 19980. 


Ratio Range 1971 1976 1980 
Dists! 4sp* #pists ¢g0 Dists SP 
(lor or More Z O20 g OO 1 Oe2 
0S hge tes 5 2.1 14 cea i had cw ins 
(ose ouTeoSsmeesoeee 7oMs 50) 8 85.9 69 32.1 
ivese eos seenes teed o 5 40h. 3 Aigis 
0.85 or less 6 1.4 2 ie, 3 1 0.1 
Total 101 100 101 100 101 100 


labbreviation for number tof .Wospital tdvstricts. 


apbrevtatton for percentage sof "prevanertal services 
population. 
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represented 72% of the provincial service population. 
Only S districts had "relatively young" pediatric popu- 
lations. These districts represented only 2% of the 
Provincialeservicospopulaticn. "ln 1976, 8d4) districts: 
together representing 5% of the provincial service 
population, had "relatively young" pediatric populations. 
Bye ISeuy= 2 dtsvrictsehady "relatively young: postlaciacans 
but these districts represented 67% of the provincial 
pediatric population. Over the study period, the number 
Gf districts with relatively young papulations was in- 
CTeasing as Was the preportion or ther service population 


which was represented by those relatively young districts. 


4.2 Provincial Pedratric Utilization Trends 

An examination of provincial pedvatric Utrlizacion 
measures was conducted for each year and all years com- 
bined onetwo levels of aggregation: | 1) one gnollp 
CGhtaining all the pediatric cases, and 2) sixteen groups 
af diagnostic specific pediatric cases. Comparisons were 
made among age groups, among sexes, and across years. 
Some comparisons were stated in terms of the raw measures 
Of Ubilizabion: 1) separations (SEPS), 2) pavient—days 
(DAYS), and 3) average length of stay (ALOS). Utilizat- 
ion rates were also used to provide comparisons which 
Were adjusted for the effects of population size and age- 


sex composition. 


re : 
a? 2 


2 i : a . ae 
wotisiuasg siete Hwivre ers to RST bed 

“Vvgug =1420 isten — <i Ty ie3° beat Prey ed tt z vint 

os to ab yine a q étoiizelb aaefiT s eriokis, 


-pintaseii of: aver Ah iiebiistuaes aslviee rani 
eels 
aotvsee Jalaniveta pets To BE onitrnesesqes asdeg bi 
os - 
enuiteivueaog s2teelpeg *onway yfavigseies” oar .npddsiugog 


%) 


spoizeiuaee “omioy ytepiaigiet” ten atjos2ieso VE eer ‘f 


nla lvesh.21, ve ela -eptrseciors eszixser6 ened, due 7 


ve 


nei téq ybuda end 2Oyh =. norte iugog olatalbes 


wou 


& 
a 


a 34u sericrse timacs ney yl ; + a el fio lt siotsdelb to 
_ 


P 
nn ave kuhog ; isan ers 70 riséJ =Peanic wf? eau @28 oviene - 
Orn 
nik aneey vievl Felee sacrs ys taenaep7 {et eau fat 
ehneri ao bdesidad! sitrecttead isisaiver Sot : 
- oe 
Anigesiizeu v TT E LYS Leiso vO 1G ) @p7: Fenians AA a 
-wo. zags¢ Lis Shea weeysfase ° sciaubneo @su ee 7venem 


suate eno (PR “endtegetuas 6 slevel oud. no pantd 

squeig mpeteie (8 One -Beeed siigsibeq ef2 Ils oninkaineg 
igo agberragnwed .sese0/ dete lleq 24 )c08Qe aidaengatb Yo 
7065 seetae Hie <eRAPE Qriots ,equete BBs ome 
AS=UaRen veU ste Te, eanpar fit bevtose evayv coos 369003. 
Syeb-drpsieq (Ss , (eame) enolgesrsaen ( tr 
-teStlieu < (20 sty => Warel wonteve (eb 
Ses eo) beater = 


~GGis one @tbiec 


144 


eee) Utilization tor All “Diagnoses Combined 

Three raw measures of utilization (SEPS, DAYS, ALQOS) 
Veter exaninen, TOrsall vedlatric AoSoPttalvzZacione, wor 
each of the ten years between 1971 and 1980/81. The peak 
year for all three indicators was 1972. From 1972 to 
1980781, pediatric Utilization declined steadily: SEPS 
decreased by approximately 25% while DAYS decreased by 
40% and ALOS dropped from a high of 6.4 days to 5.1 days 
(20%). Males consistently contributed more than half of 
the SEPS and DAYS. The sex differential was most pro- 
nounced in the under one year age group (57.4% of SEPS 
and 57.4% 07 DAYS) and) seemed to ceclime: with mncreasine 
age. This pattern was evident in all ten years. Children 
under the age of one consistently accounted for more than 
25% (ange as mUch@as O96 In 19e0) of the total pediarric 
DAYS even though they composed only 6 to 7.5% of the 
pediatric population. In comparison, the 1=—4 year old 
aoe orolp, Ulth approximately 25% 0f the pediatric DoouU— 
faction, wontributed an average of 92% of all” the DAYo over 
ten years. Patients in the 5-9 year and 10-14 year age 
categories, each with roughly 33% of the population, each 
contributed approximately 19% of the total pediatric DAYS. 
Uver time, the oraportion of DAYS copuributed sy teach age 
category paralleled the Canadian national trend of in- 
Breasing Patrent days for children Under Une year sand 


decreasing Patient days ‘for children’ of “ages one vnrough 
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fourteen (Quellet, 1979). 

ProOvInetal Wtrigzacron trates for all = pediatric SErs 
and DAYS declined substantially from the peak in 1972 to 
the lowest level in 1980/81. The 1972 SEP rate was 159 
separations per 1000 children (age-sex adjusted) while 
the 1980/81 rate was 107 separations per 1000 children 
(see Figure 3). Similarly, the 1972 DAY rate. was 958 
patient-days per 1000 children while the 1980/81 rate was 
o40 Gays per 1000 children. thus, the decline noted 
above during examination of raw utilization measures was 
not due to changes in composition of the pediatric popu- 
lation. Alternatively, some other change or changes in 
Une eeserminants of pediatric Utilization, such as a 
reduction in bed availability, must have shaped the 
decline in hospital use over time. 

The decline in Alberta pediatric SEP and DAY rates 
was in keeping with the decline, albeit less pronounced, 
for SEP and DAY rates for the total Alberta population 
(see Table 3). In fact, between 1971 and 1978 the 
SEP and DAY rates for the Canadian population were also 
declining. More specifically the Canadian pedratric 
(under age 15) rates were also dropping from 172.1 
Separavtons per 1000 1n 19 /iere 97. separations per vue 
iio anuetLom (70.0 Dablenu cays per | U00 Sin ov to 
550.5 patlenvedays per 1000 fi wl3/5. Direct ecomparisons 


of Alberta and Canadian pediatric rates were Limived 
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SEPS/1000 CHILDERN - YEAR 


FIGURE 3 


SEPARATION RATE PER 1000 CHILDERN - YEAR FOR 
ALL DIAGNOSES COMBINED, BY YEAR 
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however in that the Alberta data were specific to acute 
care hospitals while the Canadian data included all types 
of hospitals. In general however, the declining trend in 
pediatric SEP and DAY rates observed in Alberta was con- 
Sistent with the Canadian pediatric experience and was 
likely part of an overall trend towards declining rates 


forthe population ase ae wholee 


a4.2.2 Utilization by Diagnostic Specific Categories 

The sixteen selected diagnostic categories accounted 
for 67% af the sum total of SEPS over ten years and 63% 
of all DAYS over the same period. These proportions 
changed over time, but not greatly. Five of the diagnostic 
categories consistently contributed a minimum of 5% each to 
the annual total of SEPS: 

4) acute respiratory infections and influenza-- 

14 to 15%, 

2) tonsillitis--9 to 15%, 

4) pneumonia--6 to 11%, 

4) intestinal infections--7 to 8%, and 

5) asthma and bronchitis--5 to 6%. 
The other eleven categories together contributed the 
remaining 20 to 25% of the annual total SEPS. (Correspond- 
ing proportions for DAYS were very similar.) The relative 
CONTrIDUtLONS Of Categories Varied over time. | lhe cContri— 
DUcLONSMOfa ties LONSt Inthe cacvegary sO Ota lRoeP st 10m 


example, dropped 66% in ten years. During the same period, 
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the relative contribution of the perinatal category drama- 
tically increased by a factor of six. A more detailed 
examination of variations over time will follow. 

(he CLsupipuGLomeof SEPS and DAYS over age and sex 
groups varied characteristically among the diagnostic 
categories. In eight of the categories, the 1-4 age 
group contributed a greater percentage af SEPS than did 
the other age groups. These categories included: otitis 
media, hernias, strabismus, burns, poisonings and the 
three respiratory disease categories. For intestinal 
infections, perinatal disorders and congenital heart 
anomalies, the under one year age group contributed the 
greatest percentage of SEPS. For the tonsillitis category, 
the 5-9 age group contributed the greatest percentage of 
SEPS while the trauma related categories of skull fracture, 
other fracture and lacerations were dominated by SEPS from 
the 10-14 year age group. 


ihe proportion Gf intestinal infection SEPS attributed 


to the under one age group was larger than expected in view 


of the group's relatively small contribution to the pediat- 
ric census population (7.4% in 1981), and the tendency for 
intestinal infecetians: voscommonly affect olde chrlaren as 
Well Jt sappedEs, thatethemlarge Pprepeltloneot sobs 
reflected the greater risk of dehydration and electrolyte 
imbalances Tegquiting hospitalization in younger cenildren. 


The category of general congenital anomalies was not, as 
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expected, composed primarily of younger children. Instead, 
the SEPS were distributed evenly among the under one, 1-4, 
ang 3-5" age orouns, wrceh a small number of SERPS in the 
10-14 age group. 

it’ alle the dieeasoe Categories, ao lease 5US ar the 
SEPS were attributed to males. In seven categories males 
contributed over 60% of the SEPS. These categories in- 
cluded’ = asthma “and “bronchitis, hernias, congenital 
anomalies, burns, and the three trauma related categories. 
Proportions am excess of 60% Were Higher than would be 
expected from the census population figures (51% males, 
under 15 years old, for 19715-1976, and 1981). “However, 
males were predisposed to some of the diseases/conditions. 
The male inguinal anatomy, for example, is relatively 
vulnerable to hernia development. It was, therefore, 
not surprising that males contributed 79% of the SEPS 
in the hernia category. The tendency for males to parti- 
Siete Ine DMySiCally acelve Play and =Colvect Soobts could 
explain, Ln part, the relatively high proportion ot male 
SEPS im the trauma related categories, particularly in the 
older age groups. 

An examination of SEP rates (separations per 1000 
children-year) was undertaken to compare utilization among 
Categories OVer the years Unile adjusting Tor Tne eiTfeces 
of the population age-sex composition. The SEP rates for 


each year and for the ten years combined are presented in 
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Table 4. As can be seen from the table, acute respir- 
atory infections had the largest SEP rate over the ten 
years at 20.2 separations per 1000 children-year. The 
high rates likely reflected the common incidence of such 
illnesses, and the breadth of illnesses which could be 
subsumed under the category. The rate variation over time 
Followed the general trend of peaking in 1972 and declin- 
ing Papidly to the lowest value im 1980/81.) Pneumonia 
Followed a very similar pattern. The most dramatic 
decline was seen for tonsillitis “SERPS; ‘a total decrease 
Of oU%. Ibis enange Was consistent wath the matitonal 
trend of declining tonsillectomies (MacDonald, 1962). 
Only two SEP rates demonstrated a net increase over the 
ten years: congenital heart anomalies and perinatal 
disorders. The perinatal SEP rate rose dramatically from 
4 sine iS7tetomla, wa 19e0/81.- ihe inerease could be 
attributed mainly to advances in pediatric medical pract- 
ice and technology. Additionally, however, the increase 
could partially be duWe to greater sophistication and 
specificity in disease classifications regarding peri- 
natal disorders. 

Two categories maintained relatively stable SEP 
rates over tem years: asthma and bronchitis, sand skull 
fractiires. Possibly, there was less roomsf or Gdiscretion— 
ary Naspitalization in these Categories than) Tol some of 


the other categories such as laceration of poisoning. 
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Table 4 


Year from 1971 through 1980/81 


For Selected Diagnostic Categories 


Separation Rates per 1000 Children- 
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Diagnostic category abbreviations are listed in Appendix 4.1 
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The DAY rates (patient-days per 1000 children-year) 
for each of the ten years and for the ten years combined 
are presented in Table 5. Acute respiratory infect— 
ions and pneumonia had the highest DAY rates over the 
ten years. Although these two categories had similar DAY 
rates, their respective SEP rates were substantially 
ditrerent, With pRreumenita having the Lower SEP trates. 

The narrowing margin seen in the DAY rates was primarily 
due to the relatively longer ALOS for pneumonia (see 
(fable moe har AluS)y. 

The annual DAY rates for pneumonia varied consider- 
auly Trom agpeake in 1972 -0f 156 days oer 1000 chilcren, 
to the lowein 1980/81 of Si days per 1000 /chitdren. “Over 
the ten years, the DAY rate dropped by 62%. The most 
dramatic decline was again seen for tonsillitis: a 65% 
decrease over 10 years, from 56 per 1000 in 1971 to 19 
per 7000 chtildren-year in 1980/81. This decline however 
seemed to be primarily due to a reduction in SEPS rather 
than a significant decrease in the ALOS. Two other cate- 
gories experienced declines of 60% or more: hernia and 
laceration. The reasons for these dramatic changes were 
less easily discernable. 

the impact of ALOS om DAY rates could be seen clearly 
inthe BUIh and) Perinatal Categories Which Nad the cue 
highest ALOS values. Both categories, although small in 
terms of SEPS per 1000 children-year, had moderately large 


DAY rates. 
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Diagnostic Categories 


Average Length of Stay | From 1971 through 1980/81 for Selected 
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Diagnostic category abbreviations are listed in Appendix 4.1. 


Average length of stay in units of days. 
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Albertan pediatric SEP and DAY rates for all diagnoses 
combined and for selected specific diagnoses were compared 
LOscoOrrespanding Canadian tates for (9/7o (see Table: 7). 
Comparisons were, however, somewhat limited in that the 
Canadian rates were based on data from all types of general 
nOSpivcalS. Thus. DAY srabosmand ALOUS*e nore commas o1ons whtech 
often required extended care were likely to be inflated. 

Over all diagnoses, Albertan SEP and DAY rates were 
higher than the Canadian rates. In addition, the Albertan 
ALOS was slightly shorter than the Canadian ALOS suggest- 
ing that the difference in DAY rates was primarily due to 
differences in volume of use rather than length of use. 

The selected diagnostic categories offered some insight 
into these overall differences. The Albertan SEP and DAY 
rates were substantially higher than Canadian rates for 
acute respiratory illnesses and pneumonia. The higher 
Ebates could reflect jreqional differences 2n ethe 1ncicence 
of such diseases. Alberta's population, for example, is 
exposed to a harsh climate relative to the rest of the 
Canadian population, and may therefore be more prone to 
acute, Tescpitratary alinesses. “Simalar, Dut) less paonounced 
differences in the Albertan and Canadian rates were noted 
for otitis media and asthma and bronchitis. The rates 
and —ALOS's for tonsallitis and hernias were relavively 
close as might be expected due to the typically surgical 
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burns category, the Albertan rates were somewhat higher 
than the Canadian rates, yet the Albertan ALOS was lower. 
This difference was unexpected and not readily explained. 
ol congenital anomalies, the Canadian DAY rate and ALQS 
were higher than the corresponding Alberta figures, al- 
though the SEP rates were relatively similar. This was 
possibly a manifestation of the discrepancy in types of 
Gate aS Moted above. Im other words, the Canadian DAY 
rate and ALOS for congenital anomalies could be inflated 
by data related to extended care situations. 

Comparisons of Albertan rates to other rates which 
were specific to acute care situations were made possible 
through the availability of American utilization statist- 
ics™for "short-stay" hospitals (U.S. Department of Health 
aiGenumeaneocervices, 1962). in general,) the Albertan SEP 
rates were higher, and in some instances, much higher, 
than the corresponding American rates (see Table 8). 

In 1979, Alberta had approximately 17 separations per 
1000 children for acute respiratory infections while 
throughout the U.S. there were only 6.2 separations per 
1000 children (under age 15). This seemed to be a sub- 
stantial difference even in view of the systematic 
Vablacions LORpeGlatrice population LoMpeasitiene, whe 
health care delivery systems, and climatic differences. 
Rates for the other respiratory categories were also much 


higher for Alberta. The asthma and bronchitis rate for 
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AUDetraswas so. ope Tet OUOmand 3.0 pers U00 ster ths aueo. 
Thespneinonia TateeimeAlberta was 7.4 mere 1000 while bhe 
Uso bate Was eS el sAluerta also had more tonsil separa— 
tions. 4 5ere1O00hmthanm une U.S. .(o.c per 1000). 0 sue 
Alberta rates, of the selected diagnostic categories, 
were relatively close to the U.S. rates: otitis media 
and inethnia., —Uverall{| Albertan ‘children,.in 1979, sexperi— 
enced 123.2 SEPS per 1000 while American children 
experienced only 72.7 SEPS per 1000 children-year. 

The Albertan patient-day rates for the selected 
diagnostic categories were typically much higher than 
the corresponding American rates. The most dramatic 
differences were seen for the three respiratory illness 
Categories and the congenital anomalies category. In 
the acute respiratory infections category, for example, 
thomtace pore Aloestanmcnilarenavas siearly. (Saba So 1080 
Children while the rate, for American) chilaren was: 15.6 
DAYS/100@) children. » lhe dirference could be attributed 
Teper wOTee aroca nS orn Derlam cmiadranm (4s 
Eompared to S.5 days), DULL Dreimarily, 1c appeared to 
be the larger Albertan) SEP fate that Contributed most to 
the difference in DAY rates. This pattern was repeated, 
to varying degrees, in all the diagnostic categories. 
For all diagnoses combined the DAY rates were again 
substantially different with 625.4 DAYS/1000 Albertan 


children compared to only 312.6 DAYS/1000 American 
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ehildren. In relative terms, the respective SEP rates 
Contributed more to =the difference in DAY rates than did 
ene Tespective ALOS's.” If, for example the Albertan AUCs 
was reduced to the American level (4.3 days), the revised 
Albertan DAY rate (512.3 patient days/1000 children) would 
still be much higher tham the American DAY rate. 

The reason, or reasons, for the large difference in 
American and Albertan pediatric SEP rates can not be 
inferred from these comparisons. It did, however, seem 
clear that such large differences were not likely due to 
Sbatvistical arvuitact, OF Chance Variation. l[tecould pe, 
For example, that there are more beds, or at least more 
readily accessible beds, available to Albertan children 
as compared to children across the United States. Such 
reasoning is, however merely speculation. Further research 
would be required to gain insight into the nature of the 


@rtiteremnces in the Albertam and Amer can SeP rates. 


Ano SUMMmary 

Thesut2lizationwot acute care pediatric services 2h 
Alberta, for all diseases combined, peaked in 1972 then 
steadily declined to the lowest level of the study period 
in 7980/81. This declining trend was consistent with 
Canadian patterns of pediatric utilization, and with 
Albercan and Canadian Datterns of Utilization for ral) ages 
groups. 


Children under age one year used the largest 
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PEOVOEULMONe Gt  tOtalenospital SERPS rand DAVSeper = cnilavor 
all the pediatric age groups. Over time, the Alberta data 
paralleled the national trend toward increasing DAYS for 
children under one year and decreasing DAYS for children 
of one to fourteen years. 

TheedominancG ages group, in termc ef coMmuriouLiom co 
SEPS or DAYS varied characteristically among the diagnostic 
Categories being examined. The 1-4 year age group, for 
example, contributed the greatest percentage of SEPS as 
compared to the other age groups for diseases such as 
G@bltLS Media, and polsonings.* “Similarly, the 5-9 year age 
group contributed the greatest percentage of SEPS in the 
Consillitisveateqgory. 

frends Infutilizatzon also varied Ccharacreristically 
among the selected diagnostic categories. Tonsillitis 
SEPS, for example, dramatically declined by 60% over the 
ten years. This decline was consistent with a national 
trend of declining tonsillecromies but was much more Tapia 
than the general decline experienced by other categories. 
Perifjatal dasorder SEEPS, on the other hand, did not Tolloy 
the general pattern of decline and, instead, increased 
considerably between 1971 and 1980/81. 

Comparisons of Albertan and Canadian pediatric utili- 
zation rates for 1978 revealed that the Albertan DAY rate 
was roughly 15% higher than the Canadian rate for all 


diagnoses combined. Much of the difference appeared to be 
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due to a higher Albertan SEP rate, as opposed to a longer 
Albertan ALOS. Diagnostic categories with Albertan rates 
substantially higher than Canadian rates included respir- 
atory illness categories which could be influenced by the 
relatively harsh Albertan climate. 

Comparisons of Albertan and American pediatric utili- 
zation rates for 1979 revealed that the Albertan DAY rate 
was nearly 100% higher than the American rate for all 
diagnoses combined. This difference was a function of a 
larger Albertan SEP rate and longer Albertan ALOS. These 
large differences were speculated to be a function of 
Greater abedmavaltaplMity/sccocsibioity in Albertvaw “Diag 
nostic categories with Albertan rates substantially 
higher than American rates again consisted primarily of 


the respiratory illness categories. 


qo wUUStract, Pediatric Ue lization hates 

DISErLC LAUT izatlonirates., in tenmeeur soho ana WA yo, 
were calculated for each diagnostic category for the years 
1971, 1976, and 1980/81 and for all years combined. When 
district rates were summarized in the form of rate distri- 
buibioOnS, Lo Was OVIdehtebhac all distriputions were 
positively skewed, particularly the SEP and DAY rates for 
intestinal infections, acute respiratory infections, and 
pneumonia. Most of the distributions maintained their 
general shape and skew over time, albeit with some fluctu- 


ations. The only trends established over time were a 
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decrease in the distributional skew for congenital anom- 
alies, and increase in skew for otitis media, acute 
respiratory infections, and pneumonia. The decreasing 
skew for congenital anomalies could have been due to 
increased detail and precision in congenital disorder 
chapters of the disease classification systems over time. 
The more widely skewed distributions, such as pneumonia, 
Suggest either pockets of high incidence or tendencies 

to liberally clump diseases into broadly defined categor- 
ies. 

Because most of the changes in the disease specific 
rate distributions over time primarily represented fluctu- 
ations and minor variations, the details of this analysis 
are not presented. Instead, Tables 9 and 10 present 
Summary distributions for district SEP and DAY rates, 
respectively, for all ten years combined. 

The distribution ranges demonstrated the wide vari- 
ations in district rates. The ranges compared to the 
corresponding provincial rates also provided an approxi- 
mation of the distributional skew, which was most 
pronounced For! infectious, type ilinesses. |ihe tyoical 
SEP and DAY distributions had the Edmonton and Calgary 
rates below the provincial rate and toward the lower end 
af the rate range. In the few distributions where the 
Edmonton or Calgary rates were above the provincial rate, 
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distribution, for example, the Edmonton and Calgary rates 
were 1.66 and 1.76 SEPS per 1000 children-year as compared 
Lo the provineval bate of 1/46 SEPS per 1000 %children=year. 
Toecoule se thay edmonton and Caleary area ehllarem nag | 
Qreater access, than children in ether areas, to physicians 
and facilities that could diagnose and treat strabismus 
thereby elevating the SEP rate relative to others. 

The major implication of the relatively "low" Edmonton 
and Calqary raves Wesmunat atveleast 52% of cthelmservice 
poOpUbatlon would. tmererore, Live in districts U1th Utili1= 
Zation rates lower than the provincial rate. The 
provincial rate did not necessarily represent the level of 
utilization experienced by half the service population as 
might be intuitively expected. In the pneumonia DAY rate 
Gistripucion, tor example, S0% oT the service pepullation 
experienced rates,over ten years, which were lower than 
the provincial rate. “The Edmonton ana Calgary districts 
COntributed thear 52% of the Service: populavion Unite 
other districts contributed the remaining 28%. Because 
Edmonton and Calgary rates were typically below the pro- 
Vineial rate, the proportion of the service population 
which collectively experienced rates below the provincial 
Pate was typically well above 52%.) (hus, "tne noon vor 
most commonly experienced utilization rates were often 
more effectively represented by the Edmonton and Calgary 


rates than by the provincial rates. 
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District utilization rates were also examined accord- 
ing to Unelt Geographic Cistribution. Figure 4 allustrates 
the levels of district DAY rates for all ten years combined 
and for all diagnostic categories combined. The rate dis- 
tribution was divided into four exclusive and exhaustive 
categories which represent relatively low rates (60% to 
20% below the provincial rate), moderate rates (within 
Dluss or Minus UC eohmtne OLOVINClale lets) yahvon raves 
(20% to 60% above (the provincial rate),.ana very high retes 
(more than 60% above the provineial rate). As can be seen 
from the figure, the very high DAY rates were found pri- 
marily in the northern districts but were also scattered 
throughout the province. The low rates, on the other hand, 
were found near Edmonton, Calgary, Medicine Hat, and the 
mountains. High and very ihnight DAY rates=in the morth could 
be due to a lack of alternative health care services. In 
such a situation most of the health care burden would 5e 
placed on hespitals. Additrvonally, lumited alternatives 
could prevent children from seeking formalized health care 
before their condition was relatively advanced. Longer 
average Jength of stay, therefore, could) pe a comtributing 
factor, but not the cause of high DAY rates because north- 
ern district S&P rates were also relatively high. The 
east-central border districts and the Wetaskiwin and 
Ponoka districts also had relatively high rates, but these 


were more difficult to explain. 
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FIGURE 4 


LEVEL OF DISTRICT DAY RATES FOR ALL DIAGNOSES COMBINED 
ND FOR ALL YEARS COMBINED 
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In summary, there was wide variation in the SEP and 
DAveTatesanonGe tHeMdlstricte..| For-each) diagnostic 
Soeclig ce tatce da Suri pull On gme feud ctrl ctses a! shouon mot 
the same districts, had extremely high rates. The rate 
distributions, therefore, were all positively skewed to 
some, degree. Districts with services populations. that 
were too small to average out wide fluctuations in DAYS 
or SEPS were particularly apt to have extreme rates. 
However, no district had rates which were extremely high 
consistently over time. The variations were, therefore, 
ACL riDutedsplinan hye tOachanee..elrOr, pabtigacus Oreo vner 
mONSYStemMatic cause. Ihe gec0qraphic distributian of rate 
levels indicated that northern districts were also more 
likely to have relatively high utilization rates. Re- 
stricted access to alternative forms of health care was 
suggested as a contributing factor. Conversely, dist- 
ricts with well developed health care delivery systems 
such as Edmonton and Calgary were seen to have relatively 


LOWetaces, Of SHOSpiLtal siti hizaci on. 


4-4 Regional Variations. in Pediatric Utilization Rates 
hor regional analyses, Ulagnos ule categories were 
aggregated into ten categories. The skull fracture and 
general fracture categories were combined with lacerat- 
ions into one category representing trauma. It was 
thought that the skull fracture category did not demon- 


strate utilization patterns different enough from general 
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Tractubes Co warrant,a special, category... Im addition, 
lacerations seemed to be logically compatible with a 
generic trauma category. The congenital heart anomalies 
Category was combined with all other congenital anomalies. 
[twas  thoughe that much of the apparent district Vari-= 
ation, and perhaps regional variation, was due to the 
relatively low incidence of this diagnosis. Combining 
the categories would provide more stable and reliable 
utilization rates. Strabismus was dropped entirely and 
added to the category of “other diseases" for much the 
same reason. The hernia category was dropped mainly 
because it contributed so little of the variation in 
JoPo of DAYS amomg Cistricts. Poisoning was alsa 
dropped, primarily because it accounted for such a small 
prepoertion of DAYS that 10 was thought to be relatively 
UnAMmpOrcant in the overall pattern of peutatric Utilizec— 
iain 

After these changes, ten diagnostic categories 
remaimed: 01) amtestinal infections, O2) ‘otitis media, 
03) acute respiratory illnesses (infections and influenza), 
G4) eneumonia, O5) asthma and Bronchitis, UG) "tonsillitic, 
07) congenital anomalies, 08) perinatal disorders, 
09) fractures and lacerations, and 10) burns. The present- 
ation of the investigatirom’s results are accordingly 
Supdivided inte the diagnostic categories. Ine analyses 


Concentrate on DAY rate measures of Utilization. SEP 
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rates and ALOS are indirectly represented through their 


relationship to the DAY rates. 


4.4.1 Rates for All Diagnoses Combined 

To provide a reference point for generalized regional 
utilization trends, regional utilization measures were 
examined for total DAYS and total SEPS. The results of 
the examination are presented in this section. 

Table 11 presents regional DAY rates for all DAYS 
combined, for the four regional aggregates described in 
Section 3.3.3. Rates are presented for the years 1971 
through 1980/81 and far the rate experienced over ten 
years. The provincial rates are included for comparison. 

The DAY rates for the MAP A aggregate were well below 
the provincial rates for all ten years. The metro-center 
rates were relatively similar although the Metro- 

Edmonton rates were also somewhat higher than the Metro- 
Calgary rates. The relative difference between the 
metro-center rates tended to increase with time. The 
Metro-Edmonton rate dropped by 47% during the same period. 
Differences in the DAY rates were due partially to higher 
SEP rates and higher ALOS measures in Metro-Edmonton (see 
Tables 12 and 13 respectively). Reasons for the differ- 
ences in Metro-center rates, albeit minor, were not 
immediately obvious. Possible explanations included 
Spidemiological factors, patterns. Of (pediatric practice, 
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Table 13 


for Aggregated Regional Areas in Alberta 
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Average length of stay is calculated in units of days for all diagnoses combined. 
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Area titles and abbreviations are listed in Appendix 4.2. 
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Tegqard to the latter point, throughaut “the ten years, 
Calgary has had fewer pediatric beds per 1000 children 
than Edmonton. In 1979/80, for example, Calgary had 
2.4 DNediatric beds per 1000 While Edmonton had 3.8 
pediatric beds per 1000 children. 

Contrary to expecuation, “there: Wasa sulbstanthal 
difference between the DAY rates for the MAP B aggre- 
gate “of "North and South regions. The North DAY rate 
vas Soyuwcakhiy Much ittener gohan one Soul he my ehater 
This pattern was relatively stable over the ten years. 
Again, the differences in North, South rates were 
composed of differences in SEP rates and ALOS's. 
Reasons for the unexpected variations were not clear. 
To speculate, however, higher DAY rates in the North 
could be related to greater travel distances to care 
centers. “It could be that travel distances or con= 
ditions tend to delay medical attention until mors 
aggressive medical intervention is required. Perhaps 
more days were used to facilitate observation of 
patients who lived in relatively remote areas. If 
this supposition were true, one would expect the ALOS 
to pe. longervine thernorthernairegnon. dhs Wastinetact 
the Case, as seen on Table 13. Another influential 
determinant of utilization in Northern Alberta could 


be thevharshnes climatvic conditions. Poecould spe 


inldresedea © Cou e _ 
-ssone 8 SAM act aa) bie Y20 etd naeyded. ‘eaneza b 
eter Van Agta? eet brelges 42 ve8 bine As200 Yo « 
wien VFO rbot: ant jee toripin down yLllesiqyy saw 
seay. Fed itd) TANG gtanst Vieuicsetey sev ozejvsq eteT 
siay cured tues {aap A, epoheset' tS ond ~nteok 

a tROGh ans cadelk ae af seonbisliih to beeognoD 


- 


,rn8i¢o fon @r@n sapEecsey Uelcegrene end 10% enoeseR 
Ajs0 Gn ts onde (VAC aéergit .«2eveund sateiuoage: oF 
gxen oS sao sij heberd «eiast, st betele: ef rues 
so esnnedals Igupts Sort ev Gluee 44 ereinee ss 
scan if Sth re ieretae igpizvan yatat 69 Snead eneizie 
piss .tazgpeer rea apisrnv201°. deoioes av Lesetepe 
in Nastsetdade, Steaua tive? of bt o2oy wyeb s20m 
1. -neete SSanme ier ioriat me hewad ony 
en att (cele Hw eee .ovet wrey Nels eoqgue om . 
ito tT NL! ese si0t -peiget cseticon was Ab aepaol of . 
os salinegul tas anebnn rr i ee soeen 
Siugs seudpa hewdinaen ns nuddqeebaay FO ane ‘4 

a@ hides Gf, -@sa¢2atiwr 2itentla % ait 


ies, 


that the incidence of respiratory illnesses, for example, 
would be inherently higher in such an environment. Be- 
cause respiratory conditions contribute over 31 percent of 
the total patient-days, anything influencing respiratory 
conditions could skew all patient-days. 

MAP C DAY rates revealed the expected pattern. Rates 
for Metropolitan areas, with tertiary care centers, were 
lower than the provincial DAY rate for each year studied. 
Conversely, rates for Rural areas, with only primary care 
centers, were consistently higher than the provincial rate. 
The Regional areas, with secondary care centers, had rates 
which fell between the metropolitan and rural rates. The 
Regional rates were closest to the provincial rate, al- 
though were generally somewhat lower. The marked variation 
of rates among the areas was noted for all ten years. It 
should be noted however that the availability of care 
within the regions is only one of many possible reasons 
fOr the rate variations. . For example, if 2 large number of 
pediatric admissions and patient days are for social 
reasons, large variations would be expected for rates of 
this Metropolitan/Regional/Rural aggregation. 

SEP rates for MAP C presented a similar 
Batter. ine pattern for ALUS Was however unexpectediy 
different. The ALOS for Regional areas was consistently 
tower than both the Metropolitan and Rural areaseALUS's 


and lower than the provincial ALOS. Metropolitan. and 


satepiane t07 
te inaaged TE seve ete 
cedar geet 


eeich .ftvedtaq batoeg » lls) te 
stew ,etednen e785 ! - | ale 
alvuds tore does Fel Bhee) TEE Selanavery ond ¢ 
eono ytemize yen ttie <sewe = dash to? sajet, 
tax Letendvadsg) end ie) yidnesetanon emey 4m 
42q2 ot ,e8asnee aie date .oveta isnoses 
ait <eedes Leset ney nedtteges sam pig vosuied ua ld 
-{s ,oie2 isionivexg and GP feseols wisy eases iacetgu 
meee sev Kedian aver _eteunl Sarvenns “lieatsnes acew.riguerds” 
-eeney ee ths toton sew veste ets onan eatst a8, 
ne ‘Sa Libis Oa Sud? teudvod Seren. of oluone 


= 


— 


a a 


Sth 
anocanm eliieswq eaan Ya pie yiro ct enoji oes s2 oindie 
te secteur satel, oe | keyg. a) «aroltealtev e242 rid 207 
cious 20% 298 yall Sietiog bie enoieuimbe oitveihag 

) sated 20) area dat -cowlsetzey apzel -enosaas 
cctegeaygpe facut” Le: cigan neti legozde Bhd 

-(igge.@ @athecs2c 2 4AM to7 wedges &38 a 

) eevee tee ace 201% c0% moedieg ONT .naeraag, 


areldons tea Geteeulecoine® to% ShsAgant 5 Jnwssi tee: 

ip seate Wuadyll ene weltioger? a4 ertd Ajad fats awed, 
= coneeie®, -@04e dnsarivesq oda peansomeugs & ioe 
a 7 


Rural ALUS's Were Very similar to provincial devels over 
the ten years, with the Rural ALOS tending to be slightly 
higher. This pattern suggested that ALOS contributed 
relatively Little to the Wide Variation betueen DAY rates 
for Metropolitan and Rural areas. Thus, much of the 
variation must have been due to differences in SEPS. It 
therefore appeared that children living in Metropolitan 
areas were less likely than Rural or Regional children to 
De admit tued to Neepital. Such Variacioms Ii SEP fates 
could be die Co any one, or cambination of Utilization 
determinants which were inherently different with respect 
to the aggregate areas. Children living in Metropolitan 
areas were perhaps more likely to be observed or treated 
in health care settings other than hospitals. Similarly, 
they were perhaps admitted for relatively more serious 
conditions so that they needed longer hospital stays than 
their coUnterparts im Regional areas. Children in Rural 
areas perhaps tended to be admitted for relatively minor 
ilinesses due to a lack of alternative Nealth services. 
In addition, they perhaps stayed longer than their Regional 
counterparts due to observation needs or due to longsr 
travel distances to health services. 

The MAP D aggregate tended to reinforce the North/ 
South variation noted above. The Edmonton and Grande 
Prairie regions, both including large expanses of northern 


Alberta, had DAY rates much higher than the provincial 
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rates. fhe Grande Prairie region consistently had the 
highest rates. Red Deer and Edmonton regions had very 
similar Paves, vouh higher than provincial tates,. but 
Edmonton region's rates were generally higher than Red 
Deer rates. The southern regions of Calgary and 
Medicine Hat had DAY rates consistently lower than the 
provincial rate, with Calgary rates being the lowest. 
The Lethbridge regional rates fluctuated above and 
below the provincial rate over the ten years. 

The SEP rates revealed a similar pattern, alseit 
with less dramatic variation. Grande Prairie generally 
had the highest rates with the Red Deer regional rates 
next highest. The Edmonton and Lethbridge rates were 
also consistently higher than the provincial rate but 
they changed position relative to each other over time. 
The SEP rates for Medicine Hat declined less sharply 
than those for other regions over the ten years, so 
that although the Medicine Hat rate was lower than the 
provincial rate in 1971, 2 Was well “above che pro- 
Viniowal Tate. and second: only to’ the Grander Prairic 
rate by 1980/81. Calgary regional rates were con- 
sistently the lowest rates, well below the provincial 
level for all ten years. The reason(s) for these 
variations were not clear. 

The ALOS levels for the large northern regions oT 


Edmonton and Grande Prairie were typically higher than 
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Cheep rovinclal levels.) ihe tCaloary regiomaly ALGS Was valsa 
consistently above the provincial ALOS over 10 years, al- 
though not by a large margin. The relatively high ALOS 
for the Calgary region may reflect the relatively large 
land mass covered by the aggregated districts for that 
region. fhe Red Deer, Medicine Hat and Lethbridge regions 
all had ALOS levels consistently lower than provincial 
levels over the ten years. The Medicine Hat ALOS levels 


were generally the lowest. 


4.4.2 Rates by Diagnostic Specific Categories 
Due to the repetitious nature of these analyses, only 


Highlighted reviews of each disease specific regional 


analysis will be presented in this section. For reference, 


to complete results of the regional DAY rate analyses, 


ten disease specific tables are presented in Appendix D. 


Intestinal Infections 

The patterns of regional DAY rates for intestinal 
infections paralleled the patterns of DAY rates for all 
diseases combined (as in Table 9). For the Map A and 
B aggregates, the Metro-Edmonton and North region had 
higher rates than their Metro-Calgary and South region 
counterparts. Both metro-center rates and the South 
region rate were below their corresponding provincial 
rates over the ten years. The Map C aggregate was also 
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in Metropolitan areas used fewer hospital days (per 1000 
children-year) for intestinal infections than their 
Regional and Rural area peers. Again, variations were 
assumed to be related to differing levels of care available 
uatha nm the child*ssreqionvef residences Withiregard: te: the 
Map D aggregate, the Grande Prairie and Edmonton regions 
consistently had the highest rates while the Calgary and 
Medicine Hat regions consistently had the lowest rates. 

It seemed that the rates followed a north-south, west-east 
GradLent seo demiologicalmiaccors, cditg welilimaccess to 
Carerimn northerneareas, or limited access to physitaans in 
certain areas could conveivably influence these patterns 
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Otitis Media 

In the Map A aggregate, both metro-center rates were 
Similar to each other but had mo stable relationship over 
time, except that they were both below the provincial rates. 
It appeared that the determinant factors related to the 
Map B North/South aggregate had also influenced the otitis 
media DAY rates because the North rates were typically 
higher, and the South rates typically lower than the pro- 
vincial rates. The Map C aggregate demonstrated the 
familiar pattern of relatively low Metropolitan DAY rates 
and relatively high Rural DAY rates. However, the vari- 
ation among regions decreased over time, primarily due to 


a relatively large decrease in Rural rates. Ih addition, 
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much of the rate variation appeared to exist within regions 
rather than between regions. The Regional rates, for 
example, followed no discernable pattern over time. It was 
therefore doubtful that rate variations were due to deter- 
minant factors which defined the aggregate regions (i.e. 
availability of levele of care). A similar situation 
appeared in the Map D aggregate rates. Again, due to 
unstable patterns over time and wide fluctuations of rates 
within regions, it seemed unlikely that rate variations 
among regions could be a function of region specific 
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were very similar to the patterns seen for all diseases 
cOMmBanea rang eatarsintestinal infecurons. sExplanarvions for 
these patterns could be very similar to those discussed 
for all diseases combined. The Map D aggregate, however, 
revealed patterns slightly different from those described 
foneallGdiseases combaneds Although Grande Prairie region 
had the highest rates (except in 1980/81) and the Calgary 
region consistently had the lowest rates, as for all 
diseases combined, the other regional rate relationships 
were different. The Red Deer rates, for example were 
usually higher than Edmonton regional rates. Lethbridge 
regional rates dropped greatly over the tem years froma 
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Well Below the provincial rate in 1980/81. Medicine Hat 
region fates, On the other hand, increased over time im a 
reverse of the Lethbridge pattern. The reasons for such 
rate variations among regions over time were not immediate- 


ly obvious and were assumed to be multifactorial. 


Pneumonia 

Regional DAY rates for pneumonia as seen in the Map A, 
B, and C aggregates were again very similar to the pat- 
terns seen for all diseases combined. The pattern of rates 
for the Map D aggregate was slightly different. Grande 
Prairie had the highest regional rates by a large margin. 
The Edmonton region had relatively high rates but not 
comparable to Grande Prairie. The Medicine Hat and Calgary 
regions had the lowest rates but Medicine Hat had rates 
which were generally lower than the Calgary region rates. 
Despite the differences in pattern details from other 
disease categories (all diseases combined, intestinal 
infections and acute respiratory illnesses), the highest 
rates for pneumonia were still found in the two northern 


regions while the lowest were in southern regions. 


Asthma and Bronchitis 

The patterns of regional DAY rates were similar to 
those of previous respiratory categories although there 
was much less variation among the regions. The two metro- 


center rates in Map A, for example, were very close in 
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relation, to each Otmer threughout the tem years. Gimalarly, 
there was not a wide margin between the North and South 
Tegion rates of the Map B aggregate. This pattern sug- 
gested that asthma and bronchitis DAY rates were less 
influenced by the utilization determinants of the North- 
South aggregate than were rates of the other respiratory 
Gategorieos. Climatic, comditions), for example, may fave a 
greater influence on the number of, or severity of, acute 
respiratory illnesses and pneumonia cases (generally 
ScUtescond irons) Gham on tie MUNber sat. Orr sever muy or, 
asthma and bronchitis cases (generally chronic, recurring 
COMnGLeLOnS. 

The Map C regional rates demonstrated the expected 
pattern, with, Metropolitan children having the lowest and 
the Rural children having the highest DAY rates over the 
ten year period. The Map D aggregate continued to demon- 
strate similar patterns to the other two respiratory 
categories (and intestinal infections) but with less 


pronounced variation among regions. 


eis Je uss 

The metro-center DAY rates for Map A were, as expected, 
very similar to each other and both lower than the pro- 
vincial rates. Over time, however, the metro-center rates 
moved closer and closer to the provincial rate. There may 


have been, over time, a declining impact of utilization 
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determinants related to metro-center location of residence. 


Perhaps the professional examination of tonsillectomy 
procedures aver the years has served not only to decrease 
tonsil related DAYS but to decrease’ YVariations in regional 
practices so that tonsil rates have moved closer ta’ an 
Waceepted" form. Regarding Map B; North and South region 
rates and provincial rates were virtually identical over 
the ten years. It appeared that determinant factors 
related to North-South areas of residence were of little 
UNIGOkcaice, Im FOnsil tris "cases. 

The Map C regional rates also followed the expected 
pattern of low Metropolitan and high Rural rates. Remark- 
ably however, the variation among regions nearly 
disappeared over time.) As a recult, the 1980/81 races 
appeared relatively insensitive to the determinant factors 
inherent in the Map C aggregation. Again, increasingly 
Unitorm aceicudes and Pphactlces Teg@arcing consid tectonics 
could explain much of the reduction in rate variations 
over time. Regional rate patterns for Map 0 also. demon— 
strated decreasing rate Variability over time. The mast 
dramatic decrease in Variation occurred between 19717 and 
4973. Over the ten years, the Grande Prairie regional 


rates dropped by 88% from a 1971 level well above the 


provincial rate levels closer to, and generally lower than, 


the provincial rates. The other regions also had rates 


relatively close to the provincial rate in 1980/81. 
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Congenital Anomalies 


The DAY rates for congenital anomalies were expected 
to be relatively stable across regions compared to other 
diagnostic categories. In general, over the ten years, 
this appeared to be true. Over the ten year period both 
the metro-center rates for Map A and the North and South 
rates for Map B were very close to provincial rates. The 
DAY rates for Map C were tightly clustered around the 
provincial rates, pantwcularly in the bast. two study years. 
The regional rates fluctuated in their relative positions 
over the years but differences were not large enough to be 
considered as regional rate variations. The same pattern 
held true for the Map D aggregate. The minor variations, 
or fluctuations that did exist among Map D regions de- 
creased remarkably over time. 

the Limited Variability was theught to be a function 
of several possible reasons. The decisions to hospitalize 
children with congenital anomalies could be less discret- 
bonary than decisions to hospicalize children For, acute 
respiratory illnesses for example. In addition, epidemi- 
ological ceterminants for congenital illnesses Were 
probably less susceptible to regional variations. Finally, 
the apparent lack of regional rate variation could be the 
Fesuicteot a Narrowly defined. objectively. veritable 
diagnostic category. The category for acute respiratory 


illnesses, for example, collld be applied to a hignly 
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diverse group of illnesses with equally diverse epidemi- 
ological determinants and requirements for treatment. 

In a more homogeneous category, such as congenital 
anotalices., Lt collaebe that rates would fe bess variable 
due “to a "standardization" effect within the disease 


Category itself. 


Perinatal Disorders 

Patterns of perinatal DAY rates were expected to be 
Similar to those for congenital anomalies. Perinatal 
Tates were, however, fundamentally different in that they 
increased, rather than decreased, over time. Despite the 
difference, Maps A and B demonstrated very little vari- 
ation in the regional metro-center or North-South 
perinatal DAY’ rates. 

The Map C aggregate regional rates had a somewhat 
abypLoal pattern. In 19/1, the Metropolitam faverwas 
higher, and the Rural rate was lower, than the provincial 
rate. By 1980/81 the Metropolitan and Rural rates had 
converged to the provincial rate. The Regional rates 
were situated between the Metropolitan and Rural rates 
intel 19/65 bue from 1977 onward tne "Regional races 
exceeded both. This pattern of variation was not easily 
explained. 

The Map D rates revealed a pattern of wide variation 
within regions over time. Grande Prairie rates, for 


example, were generally well above provincial rates but 
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varied widely from one year to the next. Medicine Hat 
also had widely variable rates. Due to the variable rate 
patterns within regions, the relative position of regicnal 
rates (which was highest or lowest) also varied consider- 
ably over time. ~Mucheof this variation could be, ayfunction 
of the relative rarity of, and typically long hospital 
Stays for, perinatal disorders. fhe rates for small popu- 
lation areas would be very sensitive to relatively small 
Changes inv the number of perinatal SEPS and DAYS. in 
addition, perinatal disorders may characteristically re- 
quire repetitive admissions which would inflate both SEPS 
and DAYS, particularly ian small population areas. Such 
sensitivity would be magnified in the smaller population 
areas such as Grande Prairie or Medicine Hat. In support, 
the Edmonton and Calgary regions, with relatively large 
population bases, appeared to be less sensitive to wide 


Pate —VarraclLons:. 


Fractures and Lacerations 

ine: teqional DAY patterns Ten [rattures@andlacehact— 
ions were similar to those for congenital anomalies, albeit 
somewhat more varied. The metro-center rates were con- 
sistently slightly below provincial rates with the Metro- 
Calgary rates tending to be higher than Metro-Edmonton 
rates. Map B rates were very close together over the ten 
years. The Map C aggregate revealed wider variations in 


regional rates, although the degree of variation decreased 
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with time. However, as the Metropolitan and Regional 
rates moved closer together, the Rural rates remained 
relatively high. This pattern suggested that the deter- 
Minant factors relevant te the Rural aggregation (ise. 
lower access to care and active outdoor lifestyles) may 
influence whe DAY “nates for fractUres and Pacerations. 

The Map D aggregate rate pattern was someuhat 
atypical in that Red Deer, rather than Grande Prairie or 
Edmonton, usually had the highest regional rates. Over 
the ten years, the other regional rates were relatively 
close to each other and to the provincial rate. There was 
no immediately obvious explanation for the relatively high 


Red Deer rates. 


Burns 

The DAY rates for burns followed a relatively typical 
fattern, very Similar to that for all diseases combined, 
although with much less variation among regions and over 
GiMne eno wl thatne typical! patterns, mevrO-cemler = races 
tendedmta ibe laver thansprovincialirates. but cne Metro— 
Edmonton rates were higher than Metro-Calgary rates. 
Similarly, North region rates were consistently higher, 
and South region rates consistently lower, than the pro- 
vincial rates. These relationships remained relatively 
stable over time. The Map C aggregate demonstrated the 
common Rural high--Metropolitan low, Tate patterns. The 


Man Dieratve: patrol Was Hac so cleanly typical due to wide 
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fate Variations within some regions over time. As with 

pelbinetal disorders, (the relative parirty burns (requiring 
h@spitalization) and the typically extended durations of 
Stay May Nave COMtriuuted ita Wide fate Variations, narci— 


CUlarly in the regions with relatively small populations. 


4.4.35. Summary 

ine- typicalwpatiernwor negianal vatratbiomerer the 
Map A aggregation was when both metro-center rates were 
below the provincial rates with Metro-Edmonton rates being 
higher, by varying degrees, than the Metro-Calgary rates. 
This pattern was seen for all diseases combined, intestinal 
infections, acute respiratory illnesses, pneumonia, and 
burns. It was suggested that DAY rates for the metro- 
center areas were likely lower than provincial rates due 
to the wide variety of other health care delivery options 
fron children insbdnonten rand Calgary.) ssimularhy. soerhaps 
greater accessibility to health monitoring services 
reduces the need for, or length of, hospitalizations in 
metropolitan areas. “The reason for higher DAY rates for 
residents of Metro-Edmonton, as compared to Metro- 
Calgary residents, was suggested to be a function of the 
large number of pediatric beds per 1000 children in 
Edmonton as compared with Calgary. It was assumed that 
most epidemiological factors would be similar, but per- 
Naps the milder climatic conditions in Calgary were 


sufficiently different to additionally influence pavterns 
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or hospital use, particularly for respiratory conditions’. 

VaGlaclLons elisschesslitbypical pattern! for Map A in— 
cluded: 1) both metro-center rates below provincial rates 
but the Metro-Calgary rates higher than the Metro- 
Edmonton rates, and 2) both metro-center rates very close 
to provincial rates. The latter pattern was seen in the 
fractures and lacerations, and perinatal disorder cate- 
gories. The former pattern was seen in the tonsillitis 
and the asthma and bronchitis categories. 

The typical pattern of regional variation for the 
Map B aggregation was when the North rates were higher, 
and South rates lower, than the provincial rates. This 
pattern Was seen for all DAYS combined, intestinal infect- 
ions, acute respiratory illnesses, pneumonia, asthma and 
bronchitis, otitis media, and burns. It was suggested 
that DAY rates for residents of the North region were 
PLonerte dis, toshatsher climatic» comdatroans elia7ar greater 
travel distances to care centers. 

ihe, maine Varlationeih ther typical, paucernytoec Map 8 
was that North and South rates were, for some categories, 
hOte substantially daPpfercemusT&rom Une provanerzal cates or 
from each Other. SIMS pattern Wassseen Ferasonstllictis,; 


fractures. and lacerations, congenital anomalies: and peri-— 


natal disorders. These diseases would unlikely be affected 


by climatic conditions (except perhaps tonsil ve oe eeinas 


assumption would suggest that climatic conditions were 
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perhaps a major influence in regional rate variations for 
the other disease categories. 

ier typical pattern or Tegional Variation for the 
Map C aggregate was when the Metropolitan rates were 
lower than the provincial rates, the Rural rates well 
above the provincial rates, and the Regional rates some- 
where in between and usually relatively close to the 
provincial rates. This pattern was seen for all the 
diagnostic categories except congenital anomalies 
For which there was very little regional variation among 
rates and all were relatively close to provincial rates. 
It was suggested that the rate patterns for all threes 
areas were due to factors related to accessibility of 
care and varying levels of care available within the 
regions of residence. 

There was no entirely typical pattern of regional 
rate variation for the Map D aggregation. fTnere were 
however, some recurring relationships. Notably, the 
Calgary region often had the lowest regional rates. 
Diagnostic categories which had Calgary regional rates 
well below provincial levels and other regional rates 
included: acute respiratory illnesses, asthma and 
HoUnemwueIS, CONSILIT tis, Geltis medta, and ours. 

Grande Prairie, on the other Hand, of ten mad tne 
highest regional rates; well above the provincial rates. 


This was true for all categories except congenital 
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anomalies and fractures and lacerations where there was 


no consistent pattern of variation among regional rates. 


4.5 Patient Origin-Destination Studies 

Patient origin-destination analyses were carried out 
far three large diagnostic categories and a category for 
all diseases combined. The three large categories were 
composites of ten of the original sixteen categories. 
The composite respiratory illness category subsumed acute 
EBGSpilravory infeccioms. and influenza, oneuimonia, and asthma 
and bronchitis. This composite category was intended to 
Feplresene Piinesses whieh could Usually be treated am 
primary care centers and would only occasionally be referred 
to secondary or tertiary care centers. The composite trauma 
category was composed of skull fractures, other fractures, 
lacerations, and burns. This category was intended to 
represent illnesses which could be treated in primary care 
centers but were often referred to secondary care centers, 
and only oecasionally referred to tertiary centers. ihe 
composite Comgenital disorders category included congenital 
heart anomalies, other congenital anomalies and perinatal 
disorders. this category was intended to represent i111 
nesses which usually required treatment in tertiary care 
centers. 

Results of the patient origin-destination analyses 
are presented according to the investigational perspectives 


of: 1) the district of residence--patient origin, and 
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2) the hospital of service--patient destination. 


4.5.1 District Perspective Analyses 

Analyses of relevance indices for certain groups of 
hospital districts were divided into three parts: 1) the 
influence of hospital size, as measured by the number of 
rated beds, on patient movement, 2) the influence of 
levels of care available in the district on patient move- 
ment, and 3) the influence of geographic region on patient 
movement. Results of district perspective analyses are 


presented below according to these divisions. 


Hospital 31Ze 


PXaniLMauboneor Tour oroups 10T hOoSspivaly dustoiete, 
grouped according to the number of rated beds in the larg- 
est hospital withim the district, revealed iihat as pospital 
Size increased, so did the percentage of district residents 
Staying Wiel ecnels MOMe IStrAel Tor pediauhle care. 

This was an expected finding under the assumption that 
patients travel to other centers primarily to obtain 
higher levels of care or a broader spectrum of hospital 
Servicess) either of Wihichwis usually provided ay Larger 
Hospicalc. (in tistrvets wrth a hespital=or SU0 ton more 
beds, 96% of the district SEEPS, over the ten years, 
Stayed Within) themadiStrict Tor alletypes of pediatric 
hospital care (see Table 14) Se ineoontPrast, euro uniots 
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Gistreets EPS stay WLenine the district Tor soedlLatrie 
care. 

Examination of relevance indices within different 
diagnostic categories suggested that this pattern was 
magnified in secondary and tertiary type illnesses. In 
the congenital category for example, districts with a 
hospital of 500 or more beds had nearly 100% of the 
G@QSstrict. sEPS stay watham the district for care, while 
GiStrices With @ hospatal of less tham 50 beds had only 
(iter athe crshracewoePSectay Ulthameunes Clstriet ator 
care. Again, this finding was expected in that many 
smaller hospitals have neither adequate facilities nor 
specially trained medical personnel required to diagnose 
and treat many congenital conditions. Consequently, the 
17% within district SEPS may only represent brief admis- 
sions with transfer to a major center for the actual 
medical care. 

The relevance indices calculated in DAYS demonstrated 
the same patterns, albeit somewhat more pronounced, for 


all diagnostic Categories. 


Levels of Care 

The relevance indices calculated for Metropolitan, 
Regional, and Rural areas, for all ten years combined, are 
presented in Table 15. In general, most pediatric 
patients received their care in hospitals located within 


their resident area. his Was am expected Tesultsin Light 
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of the literature demonstrating the importance of distance 
minimization in care-seeking behavior. It was also ex- 
Peetecgthnat themtendencyetorstayavithinithomdistricteor 
origin would decrease for disease categories which required 
relatively specialized treatment. Such a shift was likely 
to represent the tendency to refer tertiary cases to 
Metropolitan hospitals. The congenital disorder category, 
LAP racte kil bustrated this shifteinetyoteal patientedesti— 
hatvronspatconmlecalshoespftals ta imetropola tanshospr tals. 

A simmlary  butrsmallers shift twas alse tobserved fen the 
traumatic injury category. 

Upon examination of relevance indices for all patient 
days combined, it appeared that the tendency to leave the 
resident district for pediatric care was greatest for 
Rural residents and smallest for Metropolitan residents. 
Again, this was an expected finding as the full scope of 
Servi cemprovisione (primary, asecondaty, sandeterutaryecare) 
within Metropolitan areas likely minimized the need for 
travel. The small proportion of Metropolitan residents 
treated ini’Rural thaspitals likely “lived ion ‘the outskirts 
Of cLedmenton er Calgary, sand chose to%trave kh to vagnearby 
LUbabenoOso bal. slanciailanlvyaioneselavivelyanamop ear) Te 
nesses, or perhaps saw physicians who admitted patients 
GhVntornesemnaller rucal Sosa icaliss 

Rural residents who sought treatment outside Rural 


areas travelled primarily to Metropolitan hospitals. 
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This pattern existed regardless of the nature of the 
disease. It had been expected that Rural residents, with 
respiratory illnesses for example, who travelled to other 
hospitals, would favor Regional hospitals. Instead, Rural 
residents tended to bypass Regional hospitals when seeking 
a hospital offering a higher level of care. Interpretation 
of this trend must be cautious however because such a pat- 
tern could simply reflect medical referral patterns, or 
travel patterns encouraged by major transportation routes. 

Regional residents who sought treatment outside 
Regional areas tended to use Metropolitan hospitals for 
severe or complex diseases such as congenital disorders, 
and tended to use Rural hospitals for less severe dis- 
eases such as respiratory illnesses. 

Examination of patient movement in terms of DAYS, as 
opposed to SEPS, weighted the relevance indices by the 
ALOS and therefore tended to exaggerate the patterns des- 
cribed above. For example, congenital disorder DAYS 
accumulated by Rural residents in Metropolitan hospitals 
accounted Fore Asaor alleruralecongenttal DAYSeie Inecom— 
parison, only 68% of all congenital Rural SEPS were 
treated in Metropolitan hospitals. (The reverse Was true, 
due to a relatively low ALOS, for Regional residents 
travelling to Rural hospitals for Tespiratory ilinesses 
GratraumavlowLnigurLes. 


Ralevance LndLlees ecaliculated in DAYS fon all 
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diseases combined, for years 1971, 1976, and 1980/81 are 
presented in Table 16. From this comparison it appeared 
that, over time, a decreasing percentage of all Rural DAYS 
were being accumulated in Rural hospitals. The Rural 
patients were instead accumulating an increasing proport- 
ion of DAYS in Metropolitan hospitals over the ten years; 
Vepeinm 197 W246 ane 1976, and 27%) ime (900707. Ihe tTolect— 
ive inerease in Rural;DAYS from Regional hospitals was, by 
contrast, only minimal. The apparent increase in Rural 
Children receiving care in Metropolitan hospitals could be 
due to a number of factors. Rural beds for example may 
have been increasingly occupied by the aged or patients 
with chronic care needs. Declining confidence in Rural 
hospital capabilities, particularly in the wake of new 
medical technologies, may also have encouraged the move- 
ment of Rural patients outside their districts. 

The proportion of all Regional DAYS accumulated in 
Regional hospitals also decreased over time with the main 
decrease occurring between 1971 and 1976. On the other 
hand, the proportion of all Regional DAYS accumulated in 
Metropolitan hospitals increased from 11% in 1971 to 17% 
in 1980/81. Relevance indices of Metropolitan resident 
DAYS in Metropolitan hospitals remained relatively stable 
over time. 

As noted above, some of the variation in relevance 


indices calculated in DAYS sould be due to variation in 
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the ALOS. Although ALOS was not examined for individual 
years, the ten year average for ALOS was compared for 
patients who tended to stay in their resident areas for 
care, or alternatively, leave their resident areas for 
care. As expected, patients who travelled to areas where 
higher levels of care were available tended to have longer 
ALOS levels than those being treated in their resident 
Gistrict(®area (See Tabliee15)< 

Fer the congenital disorders category, where a large 
proportion of the patients would typically travel to 
areas where relatively specialized services were avail- 
able, the ALOS levels were typically longest. Of patients 
who travelled to care, trauma diseases had the next high- 
est ALOS levels, followed closely by the category for all 
diseases combined. The respiratory illnesses category had 
the lowest ALOS levels. The trend was magnified when 
Metropolitan hospital destinations were divided into 
referral hospitals (UAH and Foothills) and other Metropoli- 
tage nespitale (net shown in table). in-ather Merds, 
patients Uno traved led to One of “Lhe two teferralyhios— 
pitals tended to have ALOS longer than any other group. 

Rural patients travelling to Regional hospitals, by 
definievon were travelling to eateao ULC loaner slevelouor 
care than were available im their district of mesidence. 
It was expected that their ALOS would be longer than Rural 


patients who remained in Rural area hospitals. This was 
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true for the trauma and congenital disorders categories. 
For respiratory illnesses, and all diseases combined 
however, the ALOS levels were similar for Rural patients 
in both Rural and Regional hospitals. 

For patients who travelled to hospitals with lower 
levels of service than were available in their residence 
areas, their ALOS levels were consistently lower than 
those for patients treated in their own area. For example, 
regional residents travelling to Rural areas had an ALOS 
of 3.6 days (for all diseases combined) while Regional 
residents treated in Regional areas had an ALOS of 4.6 
days. This pattern was suggestive of tentative admissions 
or emergency admissions to small Rural hospitals with sub- 


sequent transfer to larger hospitals. 


Geographic Regions 


Relevance indices in terms of SEPS for the six provin- 
Cial regions are presented in Table IG hOteall cragneses 
combined and Table 18 for the three composite diagnostic 
Categories. The corresponding relevance indices in terms 
of DAYS are presented in Appendix fF. For all diagnoses 
combined, residents tended to stay within their regions for 
pediatric care. Among the Edmonton and Calgary regien 
residents, 99% and 95% of all pediatric SEPS respectively, 
Were treated in the Edmonton or Calgary legions... Relevanes 
indices for residents of the Lethbridge, Medicine Hat, or 


Red Deer regions were not much lower. However, for 
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residents of the Grande Prairie region, only 57% of all 
pediatric SEPS were treated in the Grande Prairie region. 

Edmonton and Calgary regional residents tended to 
stay in their resident regions regardless of the nature 
of the disease. Relevance indices for the other four 
regions however were more sensitive to the diagnostic 
category being examined. Grande Prairie residents for 
example, travelled almost exclusively (69% of the SEPS) 
TOSECMOnten Tor Congenrtalbediserders; “and@torav large 
extent (23% of the SEPS) for traumatic injuries. for 
respiratory illnesses however, Grande Prairie residents 
tendsadmto travel ytonGaloqarya( 274000 (SEP S)oemaot ine sua 
sequent hospital perspective analyses, these Grande 
Prairie-Calgary SEPS were thought to be concentrated in 
the ealbertasthelidren'sahosputals® Wie reason fon sais 
pattern of movement was not known. For residents of the 
Lethbridge region, the proportion of congenital SEPS 
(28%) travelling to Calgary was greater than the proport- 
ions of trauma SEPS (9%) or of respiratory SEPS (8%) 
travelling to Calgary.) Similan patternseof movement sich 
respect to diagnostic categories was seen for residents 
of the Medicine Hat and Red Deer regions. 

The ALOS levels, for all diseases combined (see 
Table 17), were compared between residents staying 
Within their home region, and residents travelling 


outside their home regiom for pediatric care. UT vUne 
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residents remaining in their home region, Edmonton resi- 
dents had the highest ALOS levels at 6.1 days. Calgary 
fesiaents, folloved uit o.5,daye, then Grande Uraltre 
residents with 5.2 days, Red Deer residents with 4.6 days, 
Eetnoridge residents With 4.5 daye, and) finalsy Medicine 
Hate LaStdeants With Geb days. For residents travelling to 
other regions for care, their ALOS levels were generally 
higher than ALOS levels for residents remaining within 
their regions. In some cases the differences were sub- 
stantial. Medicine Hat and Lethbridge residents for 
example, who travelled to Calgary had ALOS levels of 
14.1 days and 10.3 days respectively. Residents of the 
Red Deer region who travelled to Edmonton and Calgary 
averaged ALOS levels of 8.1 days and 6.7 days respectively, 
while residents who stayed within Red Deer averaged an 
BNCIORsh he Zante 

The longer ALOS's for patients who travelled to care 
was expected under the assumption that they travelled 
primarily to obtain a higher level of service, presumably 
for more complex diseases, than was available in their 
Hone aLustrict. lL wWasssurpriscing, however. sunat spaulente 
from the Red Deer region had longer ALOS's in Calgary 
Preqlon hospitals thanein edmonton vTeqion hespitals. It 
Seemed Unlikely that patterns of practice Were so dif fer- 
ent in the tuo Major cemlLers de, LO ;dif Ten In average 


lengths of stay by two and a half days. One possibility 
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was that patients with the more complex, resource intensive, 
diseases travelled to Calgary. However, only 8% of the Red 
Deer congenital anomalies SEPS were attributed to Calgary 
hospitals while 32% were attributed to Edmonton hospitals. 
In addition, the ALUS for Red Deer congenital anomalies in 
falqary Nospetals Wace. >o days whaler tne ALU an 

Edmonton hospitals was 12.3 days (see Table 18)% Another 
DeSSsibidity was! thas Caloary hasnitale such as the Alberta 
Childrens Hospital tended to provide more rehabilitation 
seftvices or longer term care that forced the average length 
Giesuay Loner. |e Confirmion refute: chris: nypotnesie. 
examination of patient movement from a hospital perspective 


Was required. 


4.5.2 Hospital Perspective Analyses 

Analyses of commitment indices for hospitals and 
hospital groups were divided into three parts: 1) examina- 
tLOM OneimdiVviddal hospitals in Edmonton ana Ualeany, 
2) examination of hospitals grouped by levels of care, and 
5) examination of Bospitall aroups mccording econ the: six 
provincial regions described for Map D. The results are 


presented below according to the same divisions. 


Edmonton and Calgary Hospitals 


The commitment indices for individual hospitals in 
Edmonton, for all ten years combined are presented in 


Table 19 for all diagnoses combined and in Table 20 
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Table 19 


Commitment Indices or Edmonton Hospitals ta 
Residents of Selected Areas and Average 
Lengths of Stay 


a a ee ee a es 
Patient-Origin 


Hee Metro-Edmonton Surrounding” Elsewhere 

SS) oA 
UAH 56 8 56 
RAH 78 8B 14 
is Vere 14 9 
EDG B82 8 10 
CAM 59 hea Lik 
CRO 39 8 oe 

DAYS % 
UAH 42 8 = 0) 
RAH 70 8 Zz 
MIS UP aS sles 
EDG 80 a TS 
CAM 44 16 40 
GRO OY 6 ae. 

ALOS 
UAH ase 9.0 A209 
RAH sie Gaz S/R) 
MIS Busey Bid 9.0 
EDG 4.9 455 mi a 
CAM ay (| TOS AZ 
CRO S65 (Red 9.8 


commitment indices are calculated in separations and 
patient-days for all years combined and for all 
diagnoses combined. 


‘Hospital names and abbreviations are listed in 
Appendix G. 


‘surrounding areas include Devon, Ft. Saskatchewan, 
Ledue, Sturgeon, anc) otomy Plain. 
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for the three composite diagnostic categories. Of the 
Edmonton nospitals, the University of Alberta Hospital 
(UAH) had the lowest commitment index to Metro-Edmonton 
FesiGenus im each an the ciagnestic. Categories and for 
ali diseases combined. Of all pediatric DAYS accumulated 
at UAH, over ten years, 50% were committed to residents 
living beyond Edmonton and its’ surrounding area (Devon, 
Fort saskatchewan, Leduc, Sturgeon and Stony Plaan). 
This commitment level was not necessarily a function of 
a geographic catchment area because the Royal Alexandra 
HOSpitel and the Miseracordia Hospital, other Edmonton 
hospitals with large pediatric services, were committed to 
residents outside the same area by only 22% and 13% 
respectively. This pattern was equally evident with 
indices calculated in terms of SEPS. Therefore, it 
appeared that the UAH served as the major Edmonton refer- 
ral center for pediatric cases in Alberta. Any plans to 
restructure pediatric tertiary referral services in Alberta 
shoula take this existing Pattern of Service 1nte account. 
The examination of commitment indices by composite 
diagnostic categories (in Table 20) provided an even more 
convincing representation of the UAH as Edmonton's major 
referral center. The UAH committed 56% of its DAYS and 
50% of its SEPS for congenital anomalies to residents of 
areas beyond Edmonton and the surrounding areas. By com- 


parison, the RAH committed 46% of its DAYS and 35% of its 
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SEPS to residents beyond the greater Edmonton area. 
Similar differences were seen for the respiratory and 
trauma disease categories. 

The Charles Camsell Hospital (CAM) and the Cross 
Cancer Institute (CRO) also committed large portions of 
their pediatric DAYS (40% and 57% respectively) to 
Children living outside the oreater Edmonton area. 
However, travel to the CAM or the CRO had the very 
specific determinants of either native status or a 
malignant diagnosis and was therefore not considered as 
comparable with travel patterns to other Edmonton hos- 
pitals. 

Commatmentseindices for the individual hospitals in 
Calgary are presented in Table 21 for each compesite 
diagnostic category and for all diagnoses combined. 

Among the Calgary hospitals, the highest proportion 
of pediatric DAYS committed to residents outside the 
Calgary district was 24%. This level of commitment was 
shared by the Foothills Provincial Hospital and the 
Alberta Hospital for Children (AHC). It appeared that 
these two hospitals served as the pediatric referral 
centers in Calgary. However, if commitment indices were 
examined within diagnostic categories, it appeared that 
only the Foothills funetiened inga manners vyateally -con- 
sistent with a major referral center. The AHC committed 


14% of its respiratory DAYS to residents outside Calgary. 
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This was much higher than the 8% commitment of the Foot-— 
id Vis weiss Wasepossi oly) dues Coa farnerenumpen at 
chronic respiratory cases in the AHC as was suggested by 
the telatively Tong ALUS for the AHC respiratory cateoury. 
Commitment indices to residents outside Calgary for the 
trauma and congenital categories were highest for the 
Poeotnilis. The corresponding indices for the AHC were 
Gloser to the indices of the Holy Uross and the Calgary 
General than they were to the Foothills. The commitment 
Iimgiees Tor the An did net. therefore, follow a pattern 
Characteristic Of a Major referral center. It cotild be 
azgued, Based om this finding, that the AHG does not 
Function as a major tertiary referral center for pediat- 


PLcS in. Aloe nia. 


Levels of Care 

Analyses of commitment indices for Referral (111), 
Metronoliten@ Chilo) *Regqlonale (lla), eahasnUtale Cl) hos 
Dacvals indacated that the majority of hospitals resources, 
i cerns of SEEPS and DAYS, Were committen) to children 
living within the hospital area (see Table 22). as 
expected, this level of commitment varied across the 
types of hospitals, as classified according to levels of 
care provided. The Referral hospitals committed 69% of 
their SEPS and 56% of their DAYS, for all diseases 
combined, to Metropolitan residents. The remaining 


Metropolitan based hospitals committed B34 Ot tien GELS 
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Table 22 
Commitment Indices | Of Hospitals, by Dif Perino 


Levels of ‘Care, to Area Residents. and Average 
Lengths of Stay 


SS SSS 


Hosp Patient Origin 
Type Metropolitan Regional Riven: 
SiG alia = a aan Vn cL eceeteec tonto nnnntnn nn 
Sie) YA Aah 69 3 28 
Leb 83 4 16 
iva 1 79 20 
I 5 4 96 
NAY Soto. SLL 56 5 39 
ihe) 76 2 22 
ia 1 76 a5 
I 2 1 97 
ALOQS Eel Ve TZ T2740 
CEB Sie) (Wee Oxi 
ila See APG oa 
Hl Leo ree =inn 


‘Commitment indices are calculated im separavions 
and patient-days for all years combined and all 
diagnoses combined. 


“Hoepieal types; III) the two major Referral hos- 
pitals, IIb) other Metropolitan based hospitals, 
Ila) Reqrohal hospitals, anc) (je hural mocuttalc. 
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and 76% of their DAYS to Metropolitan children. Regional 
hospitals were committed to Regional children by similar 
proportions; 79% of their SEPS and 76% of their DAYS. As 
expected, these commitment indices suggested that the non- 
referral Metropolitan hospitals functioned more as local 
and reqvonal care cemters. In contract, the Referral hos— 
pitals were committed to local and area residents to a 
lesser extent. 

To view these commitments from another perspective, 
the Referral hospitals were committed to Rural children to 
a relatively large extent (28% of SEPS and 39% of DAYS) as 
compared to the Metropolitan or Regional hospitals. The 
only larger commitment to Rural” children was, of cotinse, 
from the Rural hesoitals (96% of SEPS and 97% of DAYS): 
The Referral hospital commitment to Regional children was 
much smaller than to Rural children. This was, however, 
in keeping with the population proportions in the pro- 
vince where Regional children contributed only 9.2% to 
the pediatric population as compared to the 40% contri- 
BUtIroOMm of Rural Children. Ine Large commicmnenu er 
Referral hospitals to Regional and Rural children was an 
expected finding based on the assumptions that hospitals 
which provide higher levels of care serve a very broad 
patient constituency. This finding also tended to lend 
further credence to the designation of the UAH and FTH 


as the tuo major referral centers for pediatrics in Alberta. 
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The commitment indices for hospital groups were 
examined, in terms of DAYS for all diagnoses combined, 
over time and are presented in Table Zo. “he conma t— 
ment of Referral hospitals to Regional and Rural 
residents tended to increase over time. The commitment 
tO nural children inereased from 62% an 19718 to 40% in 
1976. The increase was not a steady trend, however, and 
by 1980/81 the Referral hospital commitment to Rural 
children had dropped slightly to 38% of the hospital's 
DAYS. The commitment of Metropolitan and Regional hos- 
pitals to Rural children also increased over time. The 
Metropolitan hospitals! commitment of DAYS increased 
Promise in 197i to 26% im 1980/51 Uieh tne Varoest an 
crease occurring between 1971 and 1976. The Regional 
hospitals steadily increased their commitment to Rural 
chularens mrom 19% tn W971 to 27% sme 1900/64 ee lhis pat— 
tern was in accordance with the Anderson and Wertz 
(197) prediction sam oritish Columbia pedctatric rerernal 
patterns. They predicted that "as secondary referral 
centers [analogous to Regional hospitals|{ become more 
established and specialists become more widely distributed, 
the tertiary referrals should become more stable" 
(GQindersop ¢ Wertz, W9e7. Oo. 414). 

As can be seen from Table 24, the commitment indices 
of hospital groups with differing levels of care were 


somewhat dependent on the composite diagnostic categories 
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being examined. The Referral hospitals, for example, 
committed 44% of their congenital disorder SEPS, 23% of 
their trauma SEPS and only 11% of their respiratory 

SEPS to children living im Rural areas. From this pat-— 
tern, it seemed that the relatively large commitment of 
Referral Hospital resouirces to Rural children was pri-— 
marily for diseases which required relatively specialized 
Gare, such as congenital disorders. “This, of ‘cCOouTSse, Was 
an expected finding. It was reasonable to expect that 
the hospitals which provided the major sources of terti- 
ary Care in the provinee would commit relatively large 
portions of their resources to children beyond the 
Metropolitan area--to children who were referred for 
Specialized care needs. 

The commitment indices of Metropolitan and Regional 
hospitals to Rural children also tended to increase with 
increasing complexity of the disease category. Metro- 
politan hospitals committed 12% of their respiratory 
SEPS, 15% of their trauma SEPS and 28% of their con- 
Genital SEPS to Rural children. Interestingly. the 
corresponding Regional hospital commitments increased 
more sharply with increasing disease complexity; from 
12% of their respiratory SEPS to 20% of their trauma 
SEPS and to 41% of their congenital SEPS. This pattern 
suggested that the Metropolitan and Regional hospitals 


did not function equally well as secondary referral 
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centers. It could be that the Metropolitan hospitals have 
to compete, to a certain degree, with the Referral hos- 
pitals for referred cases which require secondary level 
care. 

Rural hospitals committed over 95% of their DAYS to 
Rural children, regardless of the nature of disease. This 
confirmed the trend seen for relevance indices in that 
there was virtually no travel from Metropolitan or Regional 
areas to Rural hospitals. Any such travel could likely be 
attributed to accidents or illnesses which arose while the 
child was away from the area of residence; or attributed to 
children living in suburban areas for which the nearest 


hospital was designated as a Rural hospital. 


Geographic Regions 


Commitment wndices for hospitals: invthe six previncrel 
regions, for all years combined and all diseases combined, 
are presented in Table 25. (the assocrated Jenoths of 
stay are presented in Appendix F). All hospital groups 
committed mat Veast 89% of their pediatric) ShP>) (and Gan 
Of MUheilt pediatric DAYS) to childrem davanouin the nos 
pital region. The Grande Prairie hospitals committed as 
much as 97% of their pediatric SEPS (and) DAYS) to child- 
ren in the Grande Prairie region. 

insadditivon to the primary commitnents each hospital 
Aroup had to children =in thetrelegions,, tnesnospivals 


Also had secondary Commitments te Children oT oOLher regrons. 
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The secondary commitments for Edmonton hospitals were, 
note surprisingly, to the Grande Prairie and Red Deer 
regions; the two regions which bordered the Edmonton 
region. Calgary hospitals, om the other hand, were 
secondarily committed to some extent, in terms of DAYS, 
to all other regions. The largest such commitment was to 
Grande Prairie. This confirmed the district perspective 
analysis which showed relatively high proportions of 
GrahGekPBalttionchitaren tnavelliung to Caloary Tor care. 

Hospitals in Grande Prairie were secondarily com- 
mitted to Edmonton ean Chikdren. lit cits sreqardae 0b 
should be noted that the Edmonton region included several 
northern communities, such as High Prairie, which bor- 
dered on the Grande Prairie region. Residents of these 
northern communities may have found it more convenient to 
travel to Grande Prairie for their pediatric care. Red 
Deer region hospitals were secondarily committed to 
children of the surrounding regions of Edmonton and Calgary. 
Similarly, Lethbridge region hospitals were secondarily 
committed te residents of the surrounding regions of 
Galdgary and Medicine Hat. Medicine Hat reqiom hospitals 
CoMmupced (sof their pedratric DAYS ito Galgary region 
children. Again, this commatment was likely principally 
to nearby communities, such as Brooks, which were categor- 
ized in the Calgary region. 


Commitment indices subdivided by composite diagnostic 
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Categories are presented in Table 26. (The associated 
average lengths of stay are presented in Appendix F). 

Pn mest: Cases; the indices associated with a oroup of 
hospital's secondary commitments, such as Edmonton hos- 
pitals to Grande Prairie children, tended to increase 

with the complexity of the disease category. Edmonton 
region hospitals, for example, committed 1% of their 
respiratory DAYS, 2% of (‘their trauma DAYS and 5% of therr 
congenital disorder DAYS to children from the Grande 
Prairie region. A similar pattern of commitment increase 
was seen for Red Deer region children. One striking 
exception to this expected pattern however was the commit- 
ment of Calgary region hospitals to Grande Prairie region 
children. The pattern of disease specific commitment was 
Peversed such that 12% af the Calgary hospitals! respirat-— 
ory DAYS, 1% of the trauma DAYS and 0% of the congenital 
disorder DAYS were committed to Grande Prairie region 
children. There was no immediately obvious reason why so 
many Calgary respiratory DAYS would be committed to child- 
ren that would have to bypass.Edmonton enroute to Calgary. 
However, the ACH in Calgary did have several outreach 
physiotherapy and rshabilitative programs during the 

study period from 1971 to 1980/81. These programs were 
directed toward Trespiratory and orthopedie condicions,. 
Admissions for chronic and rehabilitative treatment at 


the ACH could have inflated the Calgary commitment to 
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Woutreach" areas. Evidence of chromic type care for 
respiratory illnesses can be found in the Table for 
regional ALOS levels in Appendix F. It shows an ALOS of 
2 days) for Grande Prairive children with respiratery iit 


nesses in Calgary hospitals. 


4.5.3 Summary 

The district perspective analyses examined patient 
movement through district relevance indices. Three differ- 
Senter analyses grouped districts according to the fellowing 
Criteria: size of largest hospital, highest level of care 
available and geographic region. The first analysis 
revealed, as expected, that as the hospital size increased 
so did the percentage of district residents staying within 
their home disirict for pediatric care. [his pattern was 
found to be magnified in the diagnostic categories which 
represented secondary (trauma) and tertiary (congenital) 
type illnesses. 

The second analysis was based on the Metropolitan- 
Regional-Rural district aggregate which was assumed to 
represent degrees in the levels of care available in the 
districts. As expected, most pediatric patients received 
their care in hospitals located within their resident 
area. For congenital disorders, however, the typical 
patient destination shifted from local hospitals to 
Metropolitan hospitals, where specialized tertiary care 


was offered. In general, the tendency to leave the 
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PEStAent GiscGnVot es Oreany Level of Hedtatmic care. Was 
QOreatest for Rural residents and smallest for Metropolitan 
residents. Rural residents who sought treatment outside 
Rural areas travelled primarily to Metropolitan hospitals, 
regardless of the disease involved. Over time, it appeared 
that an 1mcreasing portion of all Rural DAYS were beine 
accumulated in Metropolitan hospitals. As expected, pati- 
ents who travelled to areas where higher levels of care 
were available, and particularly to Referral hospitals, 
tended to have longer ALOS's than those being treated in 
their resident areas. 

The third analysis was based on the six regional 
geographic district aggregations. The relevance indices 
Of Mest regtons-—imGicated that at least 85% of alle the 
pediatric SEPS accumulated by a given region actually 
occurred in that region. The major exception was the 
ErahiGcePraitleereq Chee wicheonly 51 c80h aliemebon potatoe 
SEPS OCCUTTing in Grande Prairie. [he proportion of 
patients travelling beyond their resident region for care 
generally varied with diagnostic categories, except for 
the Edmonton and Calgary region residents who tended to 
remain in their own regions. An unexpected finding, for 
Which there Was no defimitive explanation, Was that 27% 
OL ete Grande wTalriewrespuracory SEEPS, cocurred in Calgary 
region hospitals. Patients who did travel to other regions 


for care typically had longer ALOS's than patients who 
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remained in their resident regions for the same type of 
Tiiness. 

From the hospital perspective, commitment indices 
for hospitals and hospital groups were examined roan 
analyses of the following: individual Edmonton and 
Calgary hospitals, hospitals grouped by levels of care 
and, hospitals grouped by geographic region. The first 
analysis found evidence to suggest that the UAH was the 
major Edmonton based referral center for pediatric cases 
in Alberta between 1971 and 1980/81. Similarly, the FTH 
was found to be the major Calgary based referral center 
for pediatric cases in Alberta between 1971 and 1980/81. 

The second analysis found that, as expected, the 
level of commitment to area residents varied across the 
grows of NOSpitals, as classified accotding to Levels tor 
Gates "ihe Referral NoOspicals (tertiary care), for 
example, committed only 56% of their DAYS to Metropolitan 
children as compared to 76% commitment of other Metro- 
polican nospital DAYS to Metropolitan ehildren. ~ Over 
time, the Referral, Metropolitan and Regional (tertiary 
and secondary care) hospitals increased their commitments 
to Rural children. The pattern Of increase suggested thac 
Referral and Metropolitan commitment increases have 
levelled off while the increase in Regional hospital 
commitment to Rural children cGontinues ta tise. [hese 


Commitment indices were also sensitive to diagnostic 
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Gategories. Commitment to children living outside the 
naspitals" region, for example, tended to imerease with 
increasing complexity in the disease category. Examinat- 
ion of commitments relative to disease categories 
suggested that Metropolitan and Regional hospitals did 
not function equivalently as secondary referral centers. 
The third analysis confirmed the earlier finding 
that hospital groups committed the majority of pediatric 
SERS (at least 89% in this analysis) to children Living 
within the hospital region. Hospital groups were alsa 
secondarily committed to other geographic regions. 
Calgary Peoion hospitals were committed, in terms of 
DavYopecemall tthe othe riregrens, iancludingsa surprisiuigly 
large commitment to Grande Prairie region children. 
Secondary commitments, when subdivided by diagnostic 
category, tended to increase with increasing complexity 
of the disease. Again, the exception to this pattern was 
the relatively high commitment of Calgary hospital respir- 
atanysDAYS «to childrenv2n thesGbrande Prairie region. ~ his 
pattern may have been due partially to an asthma education 
andwrehabulitation program offered tat “thewACheaduning tne 


study .penied < 


4-65 Pediatric Utilization yby Levels or “Care 
Utilizataan of pedlatric DAYS Was analysequby levels 
of care for all ten years of the study period combined and 


for the most recent year of available data, 1980/81. The 
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Sstimates Of DAYS attributable to different Levels of 
Gate, favher than to hospitals or districts, were developed 
through the application of several assumptions to patient 
flow matrices. The assumptions regarding patient flow were 
that: “1) patient outflou from Regional areas to Metra— 
pelivan area hospitals waseentirel yadie to tertiary. (Lit) 
care requirements, 2) patient outflow from Rural areas 
Eauid be due’ to either tertiary (111) or secondary (11) 
level of Gare requinenemts, and,, 3) all orimary (1) care 
requirements for Rural patients could be satisfied in 
Rural area hospitals. 

By applying the patient flow assumptions to the flow 
atrixer oro 1=1 9507 oie presented am denle: 27, acevas 
comeluded that, 525786 Regional DAYS could "be attributed to 
tertiary care requirements in Regional areas. Similarly, 
I, (44,292) Rural DAYS auld bel aturiputed Go primary care 
requirements while the remaining 616,975 Rural DAYS could 
be attributed to either secondary or tertiary level care 
requirements in the Rural areas. 

The above information was used to develop estimates 
Br Utalization by Levels of care fer the entire pro- 
vince. These estimates were based on the assumption that 
requirements for tertiary and secondary care, in terms of 
DAYS per 100@ children-yean, Were Uniform ecross the ar0- 
Vince. lh oLuner Worde,  Varletlons ip DAY tates, 1 On ealt 


diseases combined, were due exclusively to variations in 
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primary care requirements. By virtue of this assumption, 
une Regional DAYS attributed to tertiary Gare, when ex— 
pressed in terms of a rate, could also represent tertiary 
Care requirements in the Metropolitan and Rural areas. 

in Table 2S etno BAY rate far Rsqional tertiary 
Gare utilization,= 11121 DAYS per 1000 ‘children-year, was 
applied across the province. The number of DAYS of 
tertiary Care in the Metropolitan and Rural areas was 
then derived from the tertiary care rate. Ona Varese, ORY 
Pate Torenuraly secondary care Utilization, 195. 1"DAYS per 
1000 children-year, was applied across the province. The 
DAY rate for secondary care was calculated as the total 
“GugeL DAY rate minus the primary care Rural DAY rate minus 
the Regional tertiary care rate, which also applied to 
the Rural area. Knowing these component rates and the 
tocal Utilization tates, the remainder of thesmatrix, could 
be completed. The provincial DAY rate for all ten years 
combined was 797.4 DAYS per 1000 children-year. Of this 
evel ofettilazacton,. bile DAYo pete. S00 SChiatanen=Vear 
(570,435 DAYS in total) were attributed to tertiary care, 
795.1 DAYS per J00Gschildren-year (1,001,099 DAYS wn toval ) 
to secondary level care, and 491.2 DAYS per 1000 children- 
years (2,521,903 DAYS in total) to primary evel care ip 
Alberta. 

The estimates of tertiary care utilization were 


translated into tertiary bed requirements (based on use 
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rather than "need") for Alberta. Based om the experi- 
ence over the ten years between 1971-1980/81, 
approximately 184 tertiary care beds, at 85% occupancy, 


Were required Fehnroughout Alberta. The calcullatian was: 


BtUe4oo Certtar aotenue Dea) Paave ll vears 


365 available days per year X .85 bed occupancy ~ Ue) elles 


When the above analysis was repeated using only 
1980/81 data, the resulting estimates were somewhat lower 
for the rates by levels of care and for tertiary bed re- 
quirements. 

The patient flow patterns, im terms’ of DAYS, are 
presented in Table 29 while the utilization patterns by 
levels of care are presented in Table 30. The provin- 
ELaimOAY @avouiom 1900/0 (i Was 545.50 DAY Cr per 1000mecha laren. 
OF sthisglevelpof utilization, 803 DAYS bem 1000 (enildren 
(AG-O4GRNDAYS in total) Were attriblited to, tertiary care, 
155.4 DAYS per 1000 children (86,853 DAYS in tatal) were 
attributed to secondary care, and 307.6 DAYS per 1000 
Childrem (171, 970°DAYS in’ total) were attributed to 
primary level care in Alberta. The lower rates were 
expected in view of the general decline in pediatric 
Utilization over time. The lowest level of pediatric 
utilization in the ten year study period was the 1980/81 
year. 

Based on the 1980/81 estimates for tertiary care 


Utilization, approximately 145 tertiary care pediatric 
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beds, at 85% occupancy were "required" in Alberta during 


thateperiod. |) the calcti@ation wase 


44,916 tertiar atient (bed) days 


365 available days X .85 bed occupancy ~ 144.6 beds 


The debatable component of the bed requirement cal- 
GUlation is the occupancy rate. If lower occlipancy rates 
were used in the above calculations, the estimated terti- 
ary bed requirements would increase. For example, the 
1980/81 tertiary DAYS would require 154 beds if an 80% 
occupancy rate was used in the calculation. Occupancy 
rates for children's hospital beds have traditionally been 
notoriously low particularly when all levels of care are 
included in the service. However, if pediatric services 
become more centralized over time, as have many other 
medical services, then it would be reasonable to expect 
some increase in typical occupancy rates for tertiary 
beds as a result of greater averaging of volume fluctuat- 
ieans.) bor planning purposes, therefore, 20 as Likely 
wise to opt far the optimum occupancy Level. “For she 
sake of comparison however, Appendix 4H contains a table 
of estimates for tertiary bed requirements, based on the 
1980/81 data, as they relate to varying occupancy rates. 

In summary, the (980/e1P pedtatcie ser bizati on dave 
for acute care hospitals indicates that 145 pediatric beds 
are required for meeting the pediatric tertiary care 


"needs! in Alberta. The distribution of these beds across 
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the» province and among specific hospitals is a matter of 


policy and is, therefore, not addressed in this analysis. 


4.7 Chapter Summary 

Results of the analyses were presented according to 
the five steps in the analytical pathway described in 
Chapter Plies As an imtroduction, hawever, a prorile of 
the Alberta health care system was presented. It reviewed 
structural components of the system such as districts, 
hospitals, and beds, and dynamic components of the system 
such as physicians and service populations. Of note was 
the fact that pediatric beds in the province declined 
mearly 11% (207 beds) between 1971 and 1979/80, while 
during the same time the total number of acute care beds 
increased by approximately 4% (509 beds). The largest 
decline was experienced in Edmonton hospitals, but Edmonton 
continued to have more pediatric beds than Calgary. 

Provineial trends in pediatric utilization tetlected 
thes fhational pattern of declining Utilization rates ever 
time and relatively hieh Levels of wtilization for child= 
ren under one year of age. Among the selected diagnostic 
Gategqories, Utilization attributed to tonsillizirs de- 
Greased dramatically over the study peried while 
Utilization averipuUted) Lo pDelbinaval Gisoncers Thereasea 
dvamatically., Provanelal Utila zatian Taves sion atl 
selected diagnoses were higher than corresponding Canadian 


Pates for 1978. Simelarlys, Alberta rates were typrcaLrly 
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higher than the corresponding American rates for 1979/80. 
The limitations of these comparisons were discussed in the 
main text. 

District level analyses demonstrated extreme variat- 
LonSsatn cdistricL ULI zatton tetes. BDistributions of 
GUSTELCECULILization@nates. therefore, tended! tosbe 
Stronglysskewed@tosthe cioghntealthoughsnoe districts had 
consistently extreme rates. In most cases, major populat- 
USpecemtertsthad telacively bow rates clich that..o0, to 70% of 
the province's servicespopulation was) residing in districts 
with utilization rates which were below the provincial 
rate. In support, when rate levels were geographically 
mapped, the northern districts had relatively high utiliz- 
ation rates while the major population centers of Edmonton 
and Calgary had relatively low rates. 

Individual districts were aggregated into four re- 
GLoOhalecontzioquratilens=renerrece tomas MapmAye lacs. ciceDs 
hes typlcalapatternt orl regquonals rate Varrations{oratiapen 
was that both Metro-Edmonton and Metro-Calgary rates were 
below! the provineial rates over time. Ineaddition, Metro= 
Edmonton rates were typically somewhat higher than 
Metro-Calgary rates due, possibly, to the larger number 
Of pediatrics beds per 1000 children in Edmonton asecom- 
pared with Calgary. 

The typical pattern for Map B was that North district 


rates were higher than provincial rates while South district 
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rates were lower due, possibly, to harsher climatic con- 
ditions and/or greater travel distances in the North 
GrStricts  walhe tyotcalsMap Cr epatternuuassuutpeRUralaretos 
well above provincial rates, Metropolitan rates’ well below, 
and the Regional rates somewhere in between. This pattern 
was presumably related to the accessibility of care, and 
varying levels of care available within the regions of 
residence. There was no entirely typical pattern of 
regional variation for Map D. 

Patient origin-destination studies from the district 
perspective revealed that most pediatric patients received 
Gare inehespivals Located within their cesident .area. Uf 
note, however, was the finding that, over time, an increas- 
ing proportion of Rural DAYS were being accumulated in 
Metropolitan hospitals. As the complexity/intensity of 
the disease category increased, so did the proportion of 
Rural and Regional patients who were treated outside their 
resident area, primarily in Metropolitan areas, and experi- 
enced longer lengths of stay. A similar pattern was noted 
for the six region (Map D) aggregate. The notable finding 
in the six region aggregate was that 27% of the Grande 
Praitie Tespiratery SEPS occurred in Calgary reqiom has- 
pitals (compared to only 15% in Edmonton region hospitals). 
This finding could not be fully explained. 

Hospital perspective origin-destination studies found 


evidence to suggest that the University of Alberta Hospital 
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and the Foothills Provincial General were the major referral 
centers for pediatric cases in Alberta between 1971 and 
1980/81. These Referral hospitals committed 44% of their 
DAYS to children from other areas while other Metropolitan 
heOspivals sconmitted=omly 24% of their DAYS to other areas. 
Rkefertal, Metropolitan, and Regional hospitals ‘had all 
increased their commitments to Rural children over the 
years, but only the Regional hospital commitments rose 
steadily over time. The six region aggregate served pri- 
fat ecOmreintence: fheet Indings or thie Glstrice 
perspective analysis of the six regions. 

The analysis of utilization by levels of care deter— 
mined 6% (440916 DAYS) of the pediatric DAYS for 1980781 
could be attributed to tertiary level care in Alberta. 
This figure was then converted to bed requirements. 
Assuming an 85% occupancy level, 145 tertiary care pedi- 


atric beds were "required" in Alberta during 1980781. 


_ eve Nets sn 
cnet etham tnenat tentianet 
<isa bavant, Sagedege | ort .a 


gateeit eyo art eatetnies ec 
erpipes abe and Yo eleyians 

seed «las ss Aaseatiabibessars 40 venta! at 

rooaet ea evar Ghewktbeq et¥ Yo (evA0 are, eo) Rew 

edsedth At Gted tevel Yialaie? co? belucisiiys ad hi | = 

-egnomipn Lupe bed eo Gettevros nadd wae ecnpt? e 

“Lum OTn> varetad BSF , fee! ponsuvsod 226 ive noone 

nee? prime nSa@RiA) nt “betiupes® etew ghee alia * © 

1-7 eT 


_ 7+ 


CHAPTER V 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 


ihes preceding vchapters present...) in detail... the 
background, analytical components and the findings 
relevant to this investigation of pediatric service 
WULilazatiron in Alberta's ecuts care: hospitals... This 
final chapter provides an overview and synopsis of 
CHSALQVeStigationgand its. findingse = Intadditions 
conclusions arising from the investigation are pre- 
sented and recommendations for further research are 


offered. 


9-1 Summary 

Over the last two decades a number of social, 
medical and technological changes have influenced 
the delivery and utilization of acute pediatric care 
services. In the early nineteen eighties, as compared 
Ce sthne Garly sixties, the fisild of acute pediatric ser— 
Vices delivered care to a smaller propartion af the 
pediatric population, encountered more complex cases, 
supported more highly trained pediatric specialists 
and subspecialists, and tended to be more concerned 
for the mental health of hospitalized children.) Given 
these changes, the health service system is challenged 


to reconcile the new needs/demands with existing modes 


246 


Rieryneltene me 
seh ‘gehen ttaine 2 ai 


? t % 7 - -_ 
| [fia- cs ~ees3 aie Nees en. Ya .2o an Wa .#anivies 7 


wit  rerbliris bestia? sen sia naipen batcm. hat 30) 


- | 
7 K3 | 7: 
_ ; 
=s ; 76t 
a HOTT ACH IMNODIA } GHA ,BROLEU INO? VAR mule 
reer 


7 
ss 


i? .itateh ob. p@eeete e1asqene ontbaserq-et “3 


eninni®? afd Boe, aonanegecs (eotsy lade ybriverga 0 
ivzes oizteibee Ga qesdeagis «ayn eind ov inavelet _ 
letinned exec ‘Miuee a’siredlA ai ecisexitiva “9 

a 
fo alvaohye bas wesetevo as seb svo3q setqenso aiid t 
noitgibbs nl. -epnienit. »f4 one nolsepizeeval ant? 
s30 ete nolsnoigaeued Ghd mes" patetza enoteuianes 


foresee? tended (207 ono! teoreonnse7. bne berner 


sbezevIo 

7 
yvisomue f.e | 
_Lletuse Vo s80nur aw nedeved cw teal a3 tev =, 


beanésnl 1%, i4 empnarto Lasigolonitoed tre isoibem. 
4 
ots yteviteb erty 


=e 14” ; ~o H 7 € 7a Po rd he f e ru rf 
. om 
vig@eibag stove ta $ieit ed ,eeitzie yites mies 
ty tc snidteonaeg Seliemse G ci O25 nsaevilels | ne: 
_ 
sou <slomon wing Retegnuoone ,noliaiugey oftze Th 
ee 

aAsilatouge Go33RiG0q Penies- ,ifgint ezom bee sqque 
; a 


4 = P 
nensennec eshte @@ GF Beare? One .6daileisegeds hoe 


wes « 768 Aileet ons 4 aan arin be 


~ 
. 


Lee \ebeen wa | ers iis 


: a 
— = 


_ 


247 


of care delivery. In order to achieve such a recon- 
GiltatLon, suostantral sriformation is required: the 
Pediatric poplilatvon, site iclirrent devel of service wise 
and trends over time, geographic variations in service 
use, movements to care centers, and the intensity/ 
complexity of services used. Such a pediatric-specific 
information base was ostensibly lacking for the pro- 
vince of Alberta. These planning information needs 
constituted the impetus for this investigation and 
consequently shaped the objectives for the exploratory 
analysis. In addition, a review of past and present 
Pediatric Service WtULLlizationm patterns im Alberta was 
expected to be of value to planners and administrators 
in an assessment of the feasibility of regionalizing 
pediatric hospital services in Alberta and to aid plan- 
hing FOreceSt Errectiverandverticienceallocacvon or 
resources--especially for tertiary level care. 

A selected review of the literature was conducted in 
GEuer to establish a tthesretical foundation andvan appro- 
priate empirical approach to the research task. An 
overview of the determinants of need, demand, supply, and 
Wtilizgation of healthyservices provided some insaght anto 
their complex, interactive relationships. As no model of 
pediatric Weilization colild) ber located=ine tne diveravura, 
a conceptual framework was developed for the purposes of 
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Literpretatllon sok tthe existing literature reqgardine 
GeHeriCwand pediatriecaucilizalioneas | Meaduetion toy tars 
foamework, the overview brought to liahtathe difficulties 
inherent in determining need, in regulating demand, and 
tneachteving, equitable .distribution or supply .of specific 
health care resources. An examination of classification 
methodologies was undertaken to review data reduction 
techniques which would be useful in analysing large 
VOLUMES HOT sLaliedatasn Hiunalblys factors timiluencing patient 
movement and methodologies for examining patient origin- 
destination patterns were reviewed in regards to their 
relevance to an investigation of province wide utilization 
patterns. 

The primary methedological strategy was ta conduct 
the research from a descriptive, rather than an inferen- 
tial perspective. Secondary strategies included: 
viewing utilization over time through the use of retro- 
spective, rather than prospective, longitudinal data; 
examining utilization on a per-capita basis through the 
use of population-based utilization rates; and qualita- 
tively differentiating utilization relative to intensity/ 
complexity through the use of levels of care categories. 

The data analyses were divided into five steps which 
corresponded with the investigational objectives. The 
first three steps examined patterns of pediatric utili- 


Zation ain Alberta from DrOVincial, Cistrucu, and Teg enal 
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levels of aggregation. These initial analyses were 
designed to explore patterns of hospital-use by children 
in relation to three major determinants of utilization: 
disease category or diagnosis, time (a proxy for changing 
patterns of practice and technology), and location of 
residence. In the fourth step, patterns of patient move- 
ment were examined from both a community-based and a 
provider-based perspective. This analysis explored pat- 
berns of hospital use in relation to three other 
determinants of hospital use; referral patterns, levels 
Of care available, and iImtenoLrty/complexity of a@liness. 
The fifth and final step was to use the patterns of 
patient movement to estimate the proportion of utilizat- 


von whieh, Coubd™=be attributed to tertiary level care: 


See ig cL as 
The principal findings arising from this investigat— 

lon of Utilization Of -actite, hospital pediatricnservices 

are outlined below. 

13) The review of literature regarding determinants of 
utilization failed to uncover a comprehensive theory 
or modal of pediatric, Utilization or of Utilizarion 
in a more general sense. Only a small portion of 
the literature regarding utilization determinants 
dealt specifically with pediatric services; while 
an even smaller portion dealt with pediatric acute 


care services in hospitals. 
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faay 6) 


Pediatrie Utilszation of Alberta hospital. services, 
aS measured Dy sep rates and DAY rates, suas =sinoum. to 
be declining over the study period. The rate for 
total patient-days dropped by more than 40% between 
1971 sand, 1980/81. This decline was consistent with 
the Canadian pediatric experience and with the trend 
tO declinigguutilization rates {or the population as 
a whole. This pattern of decline was generally 
reflected in most of the disease-specific rates 
examined. The notable exception was a 130% increase 
in the DAY rate for perinatal disorders between 1971 
and 1980/81. 

The 1978 Albertan DAY rate for all diagnoses combined 
Was 23% higher than the corresponding Canadian rate. 
The Albertan SEP rate was higher by 26%. Conse- 
quently, the Albertan ALOS was shorter than the 
Canadian counterpart. This pattern was also reflected 
in most of the diagnostic-specific rates, parti- 
cularly for respiratory related diagnoses. 

The Albertan 1979/80 DAY rate for all diagnoses com- 
bined was nearly double the corresponding rate for 
the United States. Alberta's (diagnostic—speciiie 
fates were also typically much migher than tune US. 
rates. his was also true for SEP rates and ALQSs. 
Geographic patterns of pediatric utilization were 
relatively stable over time. Typical patterns of 


the four geographic aggregations included: 
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a. Metro-Edmonton rates were generally higher, 
by varying degrees, than the Metro-Calgary 
rates. 

b. North Alberta rates were higher than South 
Alberta rates. 

Cc. Metropolitan area rates were relatively lou; 
Rural area rates were higher, and Regional 
rates were somewhere in between (particularly 
POL SEP erates). 

d. No consistent pattern among the six regions 
emerged. However, Calgary often had the 
lowest rates while Grande Prairie often had 
the highest rates. 

Most children received pediatric care within their 
area of residence but the tendency to seek care out- 
Side the area of residence was stronger for diagnoses 
which required specialized care. 

Rural children, seeking care beyond their area of 
residence, tended to bypass secondary care centers, 
regardless of the diagnosis, and traveled directly 
fo Me cropolitan tertrary “centers. — ine fact. during 
the study period, Rural children conurilouted am 
imcreasing proportian of thelr DAYS to Metropolitan 
hospitals. The same was true, to a lesser degree, 
forehegvonal chivaren. 

Over the study period, only 57% of Grande Prairie 


region children remained in their own region for all 


2 per nes i toqnnden’ Uh. he 
eee 
Aa? tte engez 9" 8 
stare? 938 aot 8 
oreipas Rhee oe Greme fiiag. Ponte tenes ao ab 
en? per wedyo eteglad JdwvewoH -lagt ome 
yor ves %o sitiez? ehnege eli setoa fouyel 
; se03a% teertpin ont 
nialt Nitty Wiad GAeHRNEG Deviuoes HeUbl ine g85M @ . 
-ive @zer dees oo ¢ahegbine iy. vi sargidaer Yo sete 
evronpeih 164 suanotts eee Garhabiee: To a6%e sit abie 
. MES PHS Iisiaece Veulupet Airy 
‘n wets t2eK Siu eh ae | dene ,tageline fevun (FT 
~areones stag Tebrag deetes ov bebos?e , eutsblees- - 7 
yisoateb Galsugsd sie: ghianye fb od) Ve eeelbtapes 
eran yrettins na? Liogozsen oF 
} deze? .botvag ybuye and 
We seltsoqnsy onteserant a7 
wou emme ant ‘= Bletic 
- erhlats fenoty 
gine. {hoiseq x . 
ide 30% nedger 7 . berianas Ab oer) 


| 7 7 
re a Ao : 


uot yievlésiet ereu 
fennige? bine | aehpid 
yviaslunidseg) Meavese’ nt ew 


* 


gigas ,fue al 
a eee eee 
mei leaerte® of GAD 
\eencep teseel) we ot 


9) 


10) 


11) 


232 


LYPES sO pedlatpicecare im@hospitals. this relevance 
index was sensitive to the type of illness involved 
inethat 584%0F respiratory “SERPS, 62% af “trauma SEPS, 
and only 28% of congenital SEPS for Grande Prairie 
enaldren occurred in the Grande Prarris™reqron. 

he Wntversity or Alberta Hospital "committed SO0ZCor 
its pediatric BDAYS*to children living beyond Edmonton 
and its immediately surrounding areas. This proport- 
ion was considerably higher than the corresponding 
commitments of the Royal Alexandra Hospital (22%) and 
the Misericordia (13%). 

The Foothills Provincial General Hospital and the 
Alberta Children's Hospital both *commetted 24% of 
their *pediatriceDAYS to children {living soutsidestne 
Calgaryedistrict. “liheshoothvuils *hespitval committed 
aesubstanulalblyelargqer Oroportioneof DAYS ve 
"referred" children as the level of disease 
intensity/complexity increased. However, the Alberta 
Ehatldren's Hospital commitments to “referred chilaren 
was heavily weighted by primary level (Tespiratory ) 
and secondary level (trauma) diseases. 

Metropolitan and Regional hospitals increased their 
commitments to Rural children over the study period. 
This trend was magnified by increasing disease 


complexity/intensity. 
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12) 


13) 


14) 


Hospitals anvthes Calgary region mad asrelatively 
large secondary commitment to Grande Prairie. “This 
level of commitment was greatest for respiratory 
diagnoses. 

Using 1980/81 patient flow data it was estimated 
unat, Of aetotaleor S04;U00TDAVS= 457000 50AVSecould 
DevVattributed towtertiary level"care, 87/000 DAYS 

to secondary level care, and 172,000 DAYS to primary 
level care. In terms of DAYS per 1000 children-year, 
the apportionment would be; 80 DAYS/1000, 155 DAYS/ 
(000; "and S08 °DAYS/ 1000 fer tertiary, secomdary, ane 
primary levels of care respectively. 

The 45,000 tertiary level DAYS were estimated to 
represent 145 tertiary care pediatric bed equival- 
ents, assuming am occupancy level af 85%. Thus, in 
1980/81, Alberta*Used 145 pediatric beds for tertiary 


level care. 


Conclusions 


The conclUsions arising from this study are presented 


below. These conclusions are only relevant to Alberta 


pediatric Utilization Within the time-frame ct thts 


investigation. 


1) 


The dearth of literature specific to pediatric utili-= 
zation, coupled with the lack of consensus in the 


literature regarding general utilization, has 
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precluded any comprehensive, universally accepted, 
Understanding of the processes and determinants 

WhLeEh Might explain pediatric Utilization of acute 
care hospitals. 

The trends in pediatric utilization rates over the 
study period suggest cone areas of rapidly changing 
need/demand. The dramatic increase in rates for 
perinatal disorders, for example, suggests that 
hospital pediatric services were being increasingly 
expected to cope with such a new and relatively 
complex area of service delivery. At the same time, 
use OF the traditional pediatric services, for 
tonsilivtius for example, 1s. rapidly declining. 

Thus, pediatric services organized as little as ten 
years ago would be faced with responding to such 
changes in need/demand. 

Alberta's apparently high pedlatric DAY fates, as 
compared to national rates, seem to be a function of 
greater service volume rather than extended lengths 
Of stays. Compared tolls. pedlaceie i tidazacion 
measures, Albertan children experience higher volumes 
of service ‘and slofiger Lengths cf stay. [ouch dit jer— 
ences could be related to need factors such as 
harsher climatic conditions or to supply factors such 
ASMULCer dLiStribUucLonmon Pedlatrple cerVtcGesrescuTees. 


Planners will need to carefully evaluate, any 
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Porn) 


proposals for increasing pediatric bed supplies in 
view of the accretionary relationship between 
resource-supply and utilization. 

The relatively high utilization rates associated with 
Metro-Edmonton and North Alberta could be due to need, 
aemand er supply factors, or a comutnation or aat 
three. Further research would be required to 
identify the reasons for such differences. It 
appeared, however, that the higher rates for North 
Alberta were at least partially due to higher rates 
fOr Lespiravory related conagditioans. By implication 
then, higher rates in North Alberta likely rep- 
resented higher service volume but not necessarily 
greater need/demand for resources to handle 
relatively complex conditions. 

[t appeared that areas with a full spectrum of 
service--tertiary, secondary, and primary care-- 
experienced lower utilization rates (in SEPS and 
HAYS) thamedid: thesareas Withvonlyeanpancia | 
spectrum of service. For a given diagnosis, it 
appeared that a Metropolitan child would be less 
likely to be admitted to hospital them his Rural 
counterpart. Such patterns of use suggested that 
the availability of a broad Spectrum of pedrerric 
services might reduce hospital utilization, likely 


by virtue of alternative avenues of care. 
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Several findings suggest that a natural "regional- 
izacLon .OteMedlVathvcpservices Ao GCCUrTING.9 hirst 
is the tendency to seek care beyond the area of 
residence as diagnostic intensity/complexity 
increases. Second is the tendency, over time, for 
an increasing proportion of Regional and Rural 
children's DAYS to be accumulated in Metropolitan 
hospitals. 

Given the apparent trend for pediatric hos- 
pitalizations to be due to increasingly complex 
diagnosis, it would seem prudent to consider devel- 
OPLNG,; encouraging, Or SUpPDOrting the natural 
tendency towards regionalization. 

The relatively low relevance indices for the Grande 
Prairie region suggest that pediatric hospital 
services in Grande Prairie do not necessarily 
satisfy the need/demands for regional referrals 

or secondary level cate. 

Based on commitment indices, it appeared that the 
University of Alberta Hospital and the Foothills 
Provincial General Hospital functioned as the major 
pediatric tertiary referral centers in Edmonton and 
Calgary respectively. The Alberta Children's 
Hospital did not appear to function in a comparable 


manner. 
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The tendency, over the study period, for Metro- 
politan and Regional nospitals to=commi tan 
increasing proportion of their resources to Rural 
children suggests that the "natural" regionalizat-— 
ion of pediatric care may be strengthening over 
time. 

The unexpectedly high commitment index for Calgary 
region hospitals to Grande Prairie region children 
was apparently related to the Alberta Children's 
Hospital and its tendancy to commit a relatively 
large number of respiratory DAYS to children beyond 
the Calgary area. 

The estimate of 145 tertiary level care pediatric 
beds (for 1980/81) seems plausible and appropriate. 
Validation of this estimate through other research 
efforts would, of course, be advisable. It does 
appear, however, that such an estimate, perhaps 
coupled with time series analyses of similar "need" 


levels in’ the furcure, could se >of Value ctovplanners. 


Recommendations 


The following recommendations arise from the findings 


and conclusions of this investigation. Some recommendat- 


ions address needs for further research into pediatric 


Wtilization patterns. 


1) 


Because pediatric utilization patterns presently 


demonstrate a regionalized configuration, and because 
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this regionalization seems to be intensifying over 
time, it would seem appropriate for the provincial 
government to formalize these patterns. Definitive 
policies for regionalization of pediatric services 
would potentially streamline the pediatric care 
delivery and minimize the unnecessary duplication 

of costly services. 
SHOULdS2spGLlcysoferegionalizattoness auonsed, 
existing tEendsfin fresotirca Ytilizationecoulld te 
exploited. ~in this regard, the University or Alberta 
WoSpitalein Eamanton ana thes haath iis esmiavals an 
Calgary could continue functioning as the major ter- 
tiary referral centers for pediatric care in the 
province. It must be noted, however, that signifi- 
cant changes in pediatric services delivery occurred 
insilbberbtasapcomatnesen@not sthe stad vepe rac: (Maren, 
1981). These changes included the opening of 
intensive care beds in the Alberta Children's Hos- 
paca eimeecarlhye 19O Zee olich ehangQecm iio! vga Ieee d 
pacterns Of jpedLatric Wt lizaulon and wolld. wthers- 
fore, have to be taken into consideration. 

The simple addition of pediatric beds to tine Alberta 
hospital environment must be carefully considered, 
and perhaps discouraged, in view of Alberta's 
apparently high rates of utilization for pediatric 


acute care services as compared to Canadian and 
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5) 


6) 


7) 


American pediatric rates. However, in the absence 
OEShOCcMnsmoravotandarde! for pediatriosutiouzatron 
Faves se UetSedigivells, tosidentifyecacess op WoL li} 
ZaAcClONneasehion, eLOuU, wobeappronriate. 

[ne planhinevthe Ruture configuration of isediatric, 
acute care services in Alberta, it would be advisable 
to incorporate the concept of varying levels of care. 
Estimating bed requirements by levels of care, for 
example, could facilitate more effective cost 
estimates and more efficient planning for support 
resources. 

The investigation of pediatric origin-destination 
patterns, and the associated estimates of utilizat- 
ion by levels of care should be updated with more 
recent data. Of particular importance: would be the 
impact of the new services provided by the Alberta 
Chitdren's Hospital. 

ft would be valuable to study existing pediatric: bed 
utilization to determine how many could be considered 
tertiary care beds. Toll's (1982) Bed Utilization 
Level Profile (BULP) methodology, would be useful in 
this regard. 

A recommended modification/extension of this study 
would be to incorporate the concept of diagnostic 


related groups (DRGs) into an investigation of 
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utilization by levels of care. The DRG's would 
provide a more accepted and perhaps valid rep- 
resentation of disease intensity/complexity than 
did the composite diagnostic categories developed 


foley thie wnvestigat vem. 
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Appendix A.1 


Weighted Sum Method for Age-Sex Adjustments | 
Nes 2 We PL 
Where N.. Tepresents the age-sex adjusted number of 


residents in district 


le represents the sum of the number of residents 
J in the age-sex group k in district 


" Tepresents a weight based on the relative per- 
Capita resource requirement of the age-sex 
group k compared to the per-capita resource 
requirement of the total population. 

The basic concept is that the age-sex adjusted populat- 
ion, or service population, is intended to represent the 
summation (2) of comparable person units (u) ae Webainievay 
Givemestidy arGas. SUCh aS sane iospmtal atorrice (5). With 
regard to utilization, or any disease risk, not all age and 
sex groups could be considered comparable. It would not 
seem reasonable to compare the utilization patterns of tuo 
districts if one had 80% of the population over age 65 
while the other had 80% of the population between 35 and 45 
years of age. Through the weighted sum method, a population 
figure is derived which represents comparable person units 
rather than actual persons. To differentiate this new 
figure from the crude population (P,. j) figures. it. is 
referred to as the service population (NG) Sela pa albiy vey. je(a) 


a 


'source: Bay, K. and Nestman, L. A hospital service 
population model and its application. 
International JouTnalsot Healthmoetvices, 
AD BOF M04) > or /=G75. 
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the definition outlined by Bay and Nestman (1980). 

In the weighted sum method, a weight (uy) or a bal- 
ancing accor, 1c apolied to the district povulation Within 
each age-sex category (P. 3). The weight represents some 
proportion of a measure (W) which a given age-sex category 
SOHLrLDULeS cto the whole. Usually, Wiis sthe Tatio onan 
aqge=sex Specific Utila zation rate to the total UGilizavion 


Pate. (lable A.2 presents WU used for this investication). 


k 
DK. ines 
Ce pe aoe: 
where Dy = utilization generated by the yas age-sex group 
Pk. = number of people in the re age-sex group 
D.. = total resources used in study area 
P.. = total number of people in the study area 
Thus Nee = Pk 
J 5) (7s oe sae) ( i) 
AND LN.. is the sum of all age-sex adjusted district 


populations which yields the age-sex adjusted 
population for the entire study area. (N..) 
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Table A.2 


Age-Sex Adjusting Weights | 


Age Sex 
Group Males Females 
2 
under 14 a5 UIE) BoAElE) 
1-4 rece Ue ES) 
5:-- 9 OxiG4 0.53 
VO set OS ae Oa 


Weights apply to We in age-sex adjustment formula 
outlined in Appendix 3.1. 
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Appendix A.3 


Procedure for Exponential Population Projections 


1. Census data were obtained for census years 1971, 1976, 


amas 19:31) 


2. District service populations were derived from age-sex 


adjustments of district census populations (see 


Appendix A.1. 


3. Assumed an unique yet constant yearly rate of increase 


For both census and service populations within each 


Atot mere. 


aes Calcuvated annual tate of pepulation increase (or 


decrease): 


Exp (In (P,/P,))/n 
rate 


population (service ar census) for base 
year 


population for boundary year 
natural logarithm 
exponent 


number of years (units) of total increase 


5. Calculated estimate populations for intercensal years 


fer each district Using, e conpodnding methods 
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Diagnostic Category Titles and Abbreviations 


Primary Categories 


Intestinal Infections 
Strabismus 
UtiLtis Media 


Acute Respiratory Infections 


and Influenza 
Pneumonia 
Asthma and Bronchitis 
Lonsi leurs 
Hernias (abdominal and 
Inguinal) 


Congenital Anomalies of the 


Heart 
Congenital Anomalies 
(all others) 


Disorders of the Perinatal 


Period 
Skull Practures 
Practures (all others) 
Lacerations 
Burns 


Poisonings (medical and 


otherwise) 
All other Diagnoses 
All Diagnoses Combined 


Combination Categories 


04 


Q5 
06 


O9 
(he 
1 
eZ 
13 


14 
te 


Acute Respiratory Infections 


and Influenza 
Pneumonia 
As/Br 


Congenital Anomalies of the 


Heart 


Congenital Anomalies (all 


others) 


Disorders of the Perinatal 


Period 


Skull fFraccures 
Fractures (all others) 
Lacerations 

Burns 


SX SS 


Resp 
EongeZ 
) 
) 
) 
#/ Lacer 


Intest 
Strab 

ti tis 
Ac.Resp 


Pneum 
As/Br 
Tonsil 
Hernia 


Concrete 
Cong.An 
Peri 
Skul 
Other# 
Lacer 
Burn 


Poison 


All 


Cong 


oe 


antitabvenaah 


Seeanl ghoiisetnl 
wueize . 
ei2i36 ; . : sibel si 
quel.ah efiobdcete! vioteziqesen 
azneus ink ¢ 
inataer? . 
ae eh eit taonutE one 
id amit eizgillienel TO 
= fwitey ths Lenianben) ts inash so: 
{lanlugnt 
i omer dd¢ Yo'vasiamons Ladingenod €0 
$taat 
paed betianadhé [adinepnod OT 
fevetto Ils) 
iven Petenia4uS ont Yo etabtcetO— tT? 
boi¢gaS 
aL Cie eutpicer? Lkode Sf 
Senso (ezerise ife) eetusoes7 “EP 
1690 sfotieteaei #f 
mys enzus éf 
figgias . ing [ensnae) ecnmineeio®d af 
(esiuzedia 
oe speniipalt astte LIA TP 
dip bentdw] eagonaeiQ £IA SF 
evitopeie) roisanisnod 
peratgoent y2osatigesh atugA. 60 
. ereeullal tas 
ee) \ almosvens 6 
( 78\eA a0 
( $.g7e aa: % :ienomA latineprod 80 
a3aen 4 
bof lia) veilemonA Iedtinesgaold 8 
t | (eterido — 
,; lefjanices end to exehaneid ¢f 7 
bolts ; 
eviusgag? ituwe £ 
verry £ teoRl\® feranio ile) sezugoasi Ch 
 - soaktetes aa 
‘ aT, GE 
sahal | 


APPENDIX C 


Formulas for Relevance and 
Commitment Indices 


284 


ee 


_ « 
end 
os wr? yanes 
hehe 
“fi c6 nf 
J. A 7 
- = 


3 xkrousoc 


ivve eaorasueicl, 201 ealvmezoT 
genital sneer’ James 


oe ‘ 


205 


Appendix C 


Calculation of Relevance and Commitment lacie. 


Relevance Index (RI) 


A. 


Riv ote a qiven District to Hospitals) elocatedaan 
chat came district. 


number of District Residents separated 
From Districtinospital( s) X 100 
toval numbereon ire trvct Residence 
separated from All Hospitals in 
the Province 


Rivefva qiven Drstrict to Maspital Ss) NOT 
Mocateqd Lhrtnat same cilscrrct. 


number of District Residents separated 
from _ all Non-District Wospital (s) eee 
total number of District Residents 
separated from All Hospitals in 
the Province 


Cammiutment  lmadex (C1) 


A. 


EL of a given hospital to the District. in vwwhien 
teas located. 


number of District Residents Separated 
from the given District Hospital Kon 0 
total number of Patients separated 
from the Hospital (residents from 
all over the province) 


Clef. a. elVennnosoltal toma) ladis tric lene AcCLUDING 
the: District. Tnewhiche 1o- 1S wlecated 


number of Patients separated from the 
given Hospital who lived Outside the 
District where the hospital was located X 100 
total number of Patients separated from 
the given Hospital 


Te puree ss MacDonald pa ga2o 228. 


Separations are used in the example calculations. 
Patient-day data can also be used, as can admission 
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Appendix D 


PVPS of Ta0les 


Description 


Patient-day Rates for Aggregated 
Regional Areas in Alberta for 
Intestinal Infections 


Patient-day Rates for Aggregated 
Regional Areas in Alberta for 
Otitis Media 


Patient-day Rates for Aggregated 
Regional Areas in Alberta for 
Acute Respiratory Illnesses 


Patient-day Rates for Aggregated 
Regional Areas in Alberta for 
Pneumonia 


Patient-day Rates for Aggregated 
Regional Areas in Alberta for 
Asthma and Bronchitis 


Patient-day Rates for Aggregated 
Regional Areas in Alberta for 
Tonsi ia wee 


Patient-day Rates for Aggregated 
Regional Areas in Alberta for 
Congenital Anomalies 


Patient-day Rates for Aggregated 
Regional Areas in Alberta for 
Perinatal Disorders 


Patient-day Rates for Aggregated 
Regional Areas in Alberta for 
Fractures and Lacerations 


Patient-day Rates for Aggregated 
Regional Areas in Alberta for 
Burns 
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Regional Analyses Area Titles and Abbreviations 


Alberta 


Metropolitan Edmonton 
Metropolitan Calgary 


North Alberta 
South Alberta 


Metropolitan Areas 
Regional Center Areas 
Rural Areas 


Edmonton Region 
Calgary Region 

Grande Prairie Region 
Lethbridge Region 
Medicine Hat Region 
Red Deer Region 


Alta 


Met.Ed 
Met.Ca 


Nor 
Sou 


Metro 
Reg 
Rural 
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APPENDIX G 


List of Hospital Names 
and Abbreviations 
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Appendix G 


Names and Abbreviations for Edmonton and Calgary 


Acute Care Hospitals 


Edmonton 


University of Alberta Hospitals 
Royal Alexandra Hospital 
Misericordia Hospital 

Edmonton General Hospital 
Charles Camsell Hospital 

Cross Cancer Institute 


Calgary 


Foothills Provincial General Hospital 
Alberta Hospitalier Children 

Calgary General Hospital 

HOLY erosseiaspical 

Rockyview General Hospital 

Salvation Army Grace Hospital 
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tables 


Estimates of Tertiary Care Bed Requirements 
in Alberta Based on Varying Occupancy 
Rates and) thes 1960/84 Utilization Data 
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